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Pursuant to Chapter 14, Section 10.1-1426, Code of Virginia (1950), as amended and regulations 
promulgated thereunder by the Department of Environmental Quality, Division of Land 
Protection & Revitalization (DLPR) (former Waste Division), a Post-Closure Care Permit is 
issued to the Marine Corps Combat Development Command (MCCDC), Marine Corps Base 
Quantico, (hereinafter referred to as the Permittee), for the post-closure care of one closed 
hazardous waste management unit (HWMU), a closed and capped hazardous waste landfill, 
located in Prince William/Stafford County located in the MCB Quantico, Virginia at latitude 
38°'33' North and longitude 770,25' West. 

The Permittee shall comply with all terms and conditions set forth in this Permit including all 
Permit Attachments. If the Permit Modules and the Permit Attachments conflict, the wording of 
the Permit Conditions within the Permit Modules shall prevail. The Permittee shall also comply 
with all applicable regulations contained in the Virginia Hazardous Waste Management 
Regulations (VHWMR) as codified in Title 9 of the Virginia Administrative Code, Agency 20, 
Chapter 60 (9 VAC 20-60) and the Resource Conservation and Recovery Act (RCRA) 
Regulations under in the Code of Federal Regulations (CFR) under 40 CFR Parts 124,260,261, 
262, 264,265,268, and 270, as adopted by reference in the VHWMR. (For convenience, 
wherever the RCRA Regulations are adopted by reference and cited in this Permit and the Permit 
Attachments, the regulatory citations will be only those from 40 CFR. 
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The Commonwealth of Virginia has received authorization for these programs under Section 
3006(b) of the RCRA, 42 U.S.C. § 6926(b), to administer and enforce the RCRA Regulations 
under the VHWMR in lieu of the federal hazardous waste management program. Applicable 
Regulations are those under the VHWMR under (9 VAC 20-60) and the RCRA which are in 
effect on the date of final administrative action on this Permit and as well as any self 
implementing statutory provisions and related Regulations which are automatically applicable to 
the Permittee's hazardous waste management activities, notwithstanding the conditions of this 
Permit. 

This Permit is based on the administrative record and the assumption that the information 
submitted by the Permittee and contained in the administrative record is complete and accurate. 
The Permittee's failure in the application or during the Permit issuance process to fully disclose 
all relevant facts, or the Permittee's misrepresentation of any relevant facts at any time, shall be 
grounds for the modification or termination of this Permit pursuant to 40 CFR § 124.5, § 270.41, 
§ 270.42, and § 270.43, and shall also be grounds for initiation of an enforcement action. The 
Permittee shall inform the Department of any deviations from permit conditions or changes from 
information provided in the application. In particular, the Permittee shall inform the Department 
of any proposed changes that might affect the ability of the Permittee to comply with applicable 
Regulations and/or conditions of the Permit, or which alter any of the conditions of the Permit in 
any way. 

This Permit is effective as of September XX, 20011, and shall remain in effect until October XX, 
2021, unless revoked and reissued in accordance with 40 CFR § 124.5 and § 270.41, or 
terminated in accordance with 40 CFR § 270.43, or administratively continued in accordance 
with 40 CFR §270.51. 

Date Signed Leslie A. Romanchik 

Hazardous Waste Program Manager 

Office of Waste Permitting and Compliance 
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supersedes the language of the Attachments. Facility operations and maintenance of the Russell 
Road Landfill HWMU shall be in accordance with the contents of the Attachments and this 
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DEFINITIONS 

For the purposes of this Permit, the following definitions shall apply: 

a. The term "Permit" shall mean the Permit issued by the Virginia Department of 
Environmental Quality, pursuant to Chapter 14, Article 4, Title 10.1, Code of 
Virginia (1950), as amended, and the Virginia Hazardous Waste Management 
Regulations (VHWMR) as codified in Title 9 of the Virginia Administrative 
Code, Agency 20, Chapter 60 (9 VAC 20-60). 

b. The term "Director" shall mean the Director of the Virginia Department of 
Environmental Quality or his designated representative. 

c. The term "Department" shall mean the Virginia Department of Environmental 
Quality (DEQ), (with the address as specified in Permit Condition I.I.2). 

d. The terms "facility" or "site" shall mean all contiguous land, and structures, other 
appurtenances, and improvements on the land, used for treating, storing, or 
disposing of hazardous waste. For the purpose of implementing corrective action 
under 40 CFR § 264.101, "facility" means all contiguous property under the 
control of the owner or operator under a permit under Subtitle C of RCRA. 

e. The term "hazardous waste management unit" is a contiguous area of land on 
or in which hazardous waste is placed, or the largest area in which there is 
significant likelihood of mixing hazardous waste constituents in the same area. 
Examples of hazardous waste management units include a surface impoundment, 
a waste pile, a land treatment area, a landfill cell, an incinerator, a tank and its 
associated piping and underlying containment system and a container storage 
area. A container alone does not constitute a unit; the unit includes containers and 
the land or pad upon which they are placed. 

f. The term "release" shall mean any spilling, leaking, pumping, pouring, emitting, 
emptying, discharging, injecting, escaping, leaching, dumping, or disposing into 
the environment, including abandonment or discarding of barrels, containers, and 
other closed receptacles containing any hazardous substance, pollutant, or 
contaminant (40 CFR § 302.2 and CERCLA § 101(22)). 

g. The term "Area of Concern" shall mean an area at the facility or an off-site area, 
which is not at this time known to be a solid waste management unit, where 
hazardous waste and/or hazardous constituents are present or are suspected to be 
present as a result of a release from the facility. 

h. The term "Hazardous Constituent" shall mean a constituent that caused the 
Administrator to list the hazardous waste in 40 CFR Part 261, Appendix VIII. 

i. The term "Permittee" shall mean the facility to which the Permit is issued. 

ix 
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j . The term "EPA" shall mean United States Environmental Protection Agency. 

k. The term "Solid Waste Management Unit" shall mean any discernable unit at 
the facility from which hazardous constituents might migrate, irrespective of 
whether the units were intended for the. management of solid and/or hazardous 
wastes. Such units include any area at a facility which solid wastes have been 
routinely and systematically released. The term "unit" refers to containers, 
container storage areas, tanks, surface impoundments, waste piles, land treatment 
units, landfills, incinerators, underground injection wells, and other physical, 
chemical, and biological units or treatment units. 

1. The term "Regulated Unit" shall mean a surface impoundment, waste pile, land 
treatment unit, or landfill that receives hazardous waste after July 26, 1982. (40 
CFR §264.90.) 

m. The term "Days" shall mean calendar days except as otherwise provided herein. 

n. All definitions contained in 40 CFR Sections 124.2, 260.10, 270.2, 264.141, 
264.1031, 264.1051, 264.1081, and 9 VAC 20-60 are hereby incorporated, in their 
entirety, by reference into this Permit. Any of the definitions used above, (a) 
through (f), shall supersede any definition of the same term given in 40 CFR 
Sections 124.2, 260.10, 270.2, 264.141, 264.1031, 264.1051, 264.1081, and 9 
VAC 20-60. Where terms are not defined in the regulations or the Permit, the 
meaning associated with such terms shall be defined by a standard dictionary 
reference or the generally accepted scientific or industrial meaning of the term. 

o. Throughout the Permit, all references to 40 C.F.R. Parts 261-266, 268, 270, 273, 
279, are as adopted by reference in the Virginia Hazardous Waste Management 
Regulations (VHWMR), 9 VAC 20-60. 
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MODULE I 

STANDARD CONDITIONS 

This Permit has been developed for the Marine Corps Combat Development Command 
(MCCDC), Marine Corps Base Quantico (MCB Quantico) (Facility) to ensure compliance with 
all appropriate maintenance, monitoring, and reporting requirements as defined by 9 VAC 20-60 
et seq. for the closed Russell Road Landfill (RRL), a hazardous waste landfill or "Regulated 
Unit," which is located in Prince Williams/Stafford at latitude 38°33' North and longitude 77°25' 
West. 

Hazardous waste management at the "Regulated unit" at the above Facility which is addressed 
by this Permit is limited to the following activities: maintenance, gas monitoring, leachate 
collection, groundwater monitoring, and groundwater corrective action (CA) of one (1) closed 
and capped hazardous waste landfill containing hazardous wastes as specified in this Permit. 

Hazardous waste leachate with the hazardous waste number/code F039 is collected and managed 
by a leachate collection system (installed around the perimeter of the landfill) and a leachate 
collection sump, which were installed at closure to mitigate the lateral migration of leachate 
from the closed "Regulated Unit." F039 leachate is assigned to liquids that have percolated 
through land disposed wastes resulting from the disposal of more than one restricted waste which 
is classified as hazardous under 40 CFR Part 261, Subpart D. Leachate which is collected in the 
leachate collection system and sump is manifested and shipped off-site to a regulated treatment, 
storage, disposal (TSD) facility regulated under the RCRA Regulations. 

LA. EFFECT OF PERMIT 

This Permit authorizes only the management of hazardous waste expressly 
described in this Permit and does not authorize any other management of 
hazardous waste. Compliance with this Permit generally constitutes compliance, 
for the purposes of enforcement, with Chapter 14, Section 10.1-1426, Code of 
Virginia (1950), as amended. Issuance of this Permit does not convey property 
rights of any sort or any exclusive privilege; nor does it authorize any injury to 
persons or property, an invasion or other private rights, or any infringement of 
State or local laws or regulations. Compliance with the terms of this Permit may 
not constitute a defense to any action brought under Chapter 14, Section 10.1-
1455, Code of Virginia (1950), as amended, or any other law governing 
protection of the public or the environment. 

I B . PERMIT ACTIONS 

This Permit may be modified, revoked and reissued, or terminated for cause as 
specified in 40 CFR §§ 124.5,270.30(f), 270.41, 270.42, and 270.43. The filing 
of a request for permit modification, revocation and reissuance, or termination or 
the notification of planned changes or anticipated noncompliance on the part of 
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the Permittee does not stay the applicability or enforceability of any Permit 
condition (40 CFR § 270.30(f)). 

I.C. SEVERABILITY 

The provisions of this Permit are severable, and if any provision of this Permit or 
the application of any provision of this Permit to any circumstance is held invalid, 
the application of such provision to other circumstances and the remainder of this 
Permit shall not be affected thereby. 

I.D. DEFINITIONS 

For the purpose of this Permit, terms used herein shall have the same meaning as 
those in 40 CFR §§ 124.2,260.10,264.141, 270.2, 9VAC 20-60-12, 9VAC 20-
60-14, and 9VAC 20-60-17, unless this Permit specifically states otherwise. 
Where terms are not otherwise defined, the meaning associated with such terms 
shall be as defined by a standard dictionary reference or the generally accepted 
scientific or industrial meaning of the term. 

I.E. REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE DIRECTOR 

I.E. 1. The Department will review the plans, reports, schedules and other documents 
(hereinafter collectively referred to as "submission") submitted which require 
Department approval. The Department will notify the Permittee in writing of 
DEQ's approval or disapproval of each submission. 

I.E.2. In the event of DEQ disapproval in whole or in part of any submission, the 
Director shall specify the deficiencies in writing. Document review and approval 
shall be in accordance with Permit Condition I.L. 

I.E.3. Two (2) complete copies of all reports, notifications or other submissions which 
are required by this Permit to be sent or given to the Director of the DEQ shall be 
sent certified mail or be hand-delivered to: 

Department of Environmental Quality 
Attn: Ms. Leslie Romanchik, Hazardous Waste Program Manager 
Office of Waste Permitting and Compliance 
Division of Land Protection and Revitalization 
PO Box 1105 
Richmond, VA 23218-0009 
Phone: (804) 698-4129 

Street address: 
629 East Main Street 
Richmond, Virginia 23219 
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Director 
Virginia Department of Environmental Quality 
Northern Virginia Regional Office 
13901 Crown Court 
Woodbridge, Virginia 22193 
Phone: (703) 583-3900 

I.F. SIGNATORY REQUIREMENTS 

All reports or other information requested by the Director shall be signed and 
certified as specified by 40 CFR § 270.11. 

I.G. DOCUMENTS TO BE MAINTAINED AT THE FACILITY SITE 

I.G.I. The Permittee shall maintain at the Facility, until post-closure care is completed 
and certified by the owner/operator and an independent professional engineer 
registered in Virginia, the following documents (as amended, revised and/or 
modified): 

a. The Permit including all attachments. 

b. Personnel training documents and records required by 40 CFR § 264.16 and 
this Permit. 

c. Operating record required by 40 CFR § 264.73, Permit Condition 
II.F.l.and Permit Module HI. 

d. Inspection schedules and logs required by 40 CFR § 264.15(d) and Permit 
Attachment H, Inspection Requirements. 

e. Groundwater sampling and analysis plan required by 40 § CFR 264.92 and 
this Permit. 

f. Groundwater monitoring results required by 40 CFR § 264.73(b)(6) and this 
Permit. 

g. Corrective Action Work Plans, Reports, and other information and 
submissions regarding corrective action, as applicable under this Permit. 

h. All other documents required by Permit Conditions I.H.9., and I.H.13. 
through I.H.15. 
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I.H. DUTIES AND REQUIREMENTS 

I.H.I. Duty to Comply 

The Permittee shall comply with all conditions of this Permit, except to the extent 
and for the duration such noncompliance is authorized by an emergency permit 
(see 40 CFR § 270.61). Any other permit noncompliance constitutes a violation 
of Title 10.1, Code of Virginia (1950), as amended, and Regulations promulgated 
thereunder and is grounds for enforcement action, permit termination, revocation 
and reissuance, modification, or denial of a permit renewal application (40 CFR 
§ 270.30(a)). 

I.H.2. Permit Expiration 

This Permit and all conditions herein will remain in effect beyond the Permit's 
expiration date if the Permittee has submitted a timely, complete application in 
accordance with 40 CFR § 270.10(c) and through no fault of the Permittee, the 
Director has not issued a new permit with an effective date on or before the 
expiration date of the previous permit as set forth in 40 CFR § 270.51( d)). 

I.H.3. Duty to Reapply 

If the Permittee wishes to or is required to continue an activity regulated by this 
Permit after the expiration date of this Permit, the Permittee shall apply for and 
obtain a new permit as specified below. 

a. The Permittee shall submit a new and complete application for a new permit 
at least 180 days before the permit expires, unless a later date has been 
approved by the Director. 

b. Pursuant to 40 CFR § 270.10(h), the Director shall not grant permission for 
an application to be submitted later than the existing permit's expiration date. 

I.H.4. Need to Halt or Reduce Activity Not a Defense 

It shall not be a defense in an enforcement action to argue that it would have been 
necessary to halt or reduce the permitted activity in order to maintain compliance 
with the conditions of this Permit (40 CFR § 270.3 0( c )). 

I.H.5. Duty to Mitigate 

In the event of noncompliance with the Permit, the Permittee shall take all 
reasonable steps to minimize or correct any adverse impact on the environment 
resulting from noncompliance with this Permit, and shall carry out such measures 
as are reasonable to prevent significant adverse impacts (40 CFR § 270.30( d)). 
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I.H.6. Proper Operation and Maintenance 

The Permittee shall at all times properly operate and maintain all facilities and 
systems of the treatment and controls (and related appurtenances) which are 
installed or used by the Permittee to achieve compliance with the conditions of 
this Permit. Proper operation and maintenance includes effective performance, 
adequate funding, adequate operator staffing and training, and adequate 
laboratory and process controls; including appropriate quality assurance/quality 
control procedures. This provision requires the operation of back-up or auxiliary 
facility or similar systems only when necessary to maintain compliance with the 
conditions of the permit (40 CFR 270.30( e)). 

I.H.7. Duty to Provide Information 

The Permittee shall furnish the Director within a reasonable time, any relevant 
information the Director may request to determine whether cause exists for 
modifying, revoking and reissuing, or terminating this Permit, or to determine 
compliance with this Permit. The Permittee shall also furnish the Director, upon 
request, copies of records required by this Permit (40 CFR § 270.30( h )). 

I.H.8. Inspection and Entry 

The Permittee shall allow the Director or an authorized representative, upon the 
presentation of credentials and other documents as may be required by law to: 

a. Enter at reasonable times upon the Permittee's premise where a regulated 
facility or activity is located or conducted, or where records must be kept 
under the conditions of this Permit; 

b. Have access to and copy, at reasonable times, any records kept under 
conditions of this Permit; 

c. Inspect at reasonable times any facilities, equipment (including monitoring 
and control equipment), practices, or operations regulated or required under 
this Permit; and 

d. Sample or monitor, at reasonable times, for the purpose of assuring permit 
compliance or as otherwise authorized by the VHWMR, any substance or 
parameters at any location (40 CFR § 270.30( i )).. 

I.H.9. Monitoring and Records 

a. Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity. The method used to obtain a 
representative sample of the waste to be analyzed must be the appropriate 
method from Appendix I to Part 261 of 40 CFR or an equivalent method 
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approved by the EPA. Laboratory methods must be those specified in Test 
Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846 
(3rd edition, Third Update, 1998, as updated). 

b. The Permittee shall retain at the Facility or a designated repository, records of 
all monitoring information, including all calibration and maintenance records 
and all original strip chart recordings for any continuous monitoring 
instrumentation, copies of all reports and records required by this Permit, and 
records of all data used to complete the application for this Permit for the 
duration of the post-closure period. The Permittee shall maintain records from 
all groundwater monitoring wells and associated static water level surface 
elevations for the duration of the post-closure care period. These periods may 
be extended by the Director at any time and are automatically extended during 
the course of any unresolved enforcement actions. 

c. Records of monitoring information shall specify: 

i. The date, exact place, and time of sampling or measurements; 

ii. The individual(s) who performed the sampling or measurements; 

iii. The date(s) the analyses were performed; 

iv. The individual(s) who performed the analyses; 

v. The analytical techniques or methods used; and 

vi. The results of such analyses (40 CFR § 270.30( j ) ) . 

I.H.10. Reporting Planned Changes 

The Permittee shall give notice to the Director as soon as possible of any planned 
physical alterations or additions to the permitted Facility which will or has the 
potential to affect the Regulated Unit or the associated groundwater monitoring 
system. This notice shall include a detailed description of all incidents of 
noncompliance reasonably expected to result from the proposed changes (40 CFR 
§270.30(l)(i)). 

I.H.I 1. Anticipated Noncompliance. 

The Permittee shall give advance notice to the Director of any planned changes in 
the permitted Facility or activity which may result in noncompliance with the 
permit requirements (40 CFR § 270.30( 1)(2)). 
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I.H.12. Twenty-four Hour Reporting 

The Permittee shall report to the Director any non-compliance which may 
endanger human health or the environment. Information shall be provided orally 
within 24-hours of the Permittee becoming aware of the circumstances. 
Information specified in Permit Conditions I.H.12.a. and b. shall be reported 
verbally within 24 hours: 

a. Information concerning the release of any hazardous waste that may 
endanger public water supplies. 

b. Any information of a release or discharge of hazardous waste, or of a fire or 
explosion at the Facility, which could threaten the environment or human 
health. The description of the occurrence and its cause shall include at a 
minimum: 

i. Name, address, and telephone number of owner/operator; 

ii. Facility name, address, and telephone number; 

iii. Date, time, and type of incident; 

iv. Name and quantity of material(s) involved; 

v. The extent of injuries, if any; 

vi. Assessment of actual or potential hazard to human health and the 
environment outside the Facility; and 

vii. Estimated quantity and disposition of recovered material from the 
incident (40 CFR § 270.30 (1)(6)) . 

c. A written submission shall also be provided to the Director within five (5) 
days of the Permittee becoming aware of the circumstances. The written 
submission shall contain at a minimum the following: 

i. Description of the noncompliance and cause; 

ii. The periods of noncompliance, including exact dates and times, and if 
the noncompliance has not been corrected, the anticipated duration of the 
noncompliance; and 

iii. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of 
noncompliance. 

The Permittee need not comply with the 5-day written notice requirement 
only if the Director waives that requirement following verbal notification 
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(Permit Condition I.H.12.) and the Permittee submits a written report within 
fifteen (15) days of the time the Permittee becomes aware of the 
circumstances (40 CFR § 270.30( 1)( 6 )(iii)). 

I.H.13. Other Noncompliance 

The Permittee shall report all other instances of noncompliance not otherwise 
required to be reported above, at the time monitoring reports are submitted. The 
reports shall contain at a minimum the information listed in Permit Condition 
I.H.12. (40 CFR § 270.30( 1)(10 )). 

I.H.14. Transfer of Permits 

This Permit may be transferred to a new owner or operator only if it is modified 
or revoked and reissued pursuant to 40 CFR § 270.40,40 CFR § 124.5,40 CFR § 
270.42, 40 CFR § 270.43, and 40 CFR § 270.61. Before transferring ownership 
or operation of the Facility during the Post-closure Care Period, the Permittee 
shall notify the new owner or operator in writing of the requirements of 40 CFR 
Part 264, 40 CFR § 270.40, 40 CFR § 270.41, and the requirements of this Permit. 

I.H.15. Other Information 

Whenever the Permittee becomes aware that he failed to submit any relevant facts 
in the permit application, or submitted incorrect information in a permit 
application or in any report to the Director, the Permittee shall promptly submit 
such facts or information to the Director. 

LI. PERMIT DURATION 

This permit shall be in effect for ten (10) years from the date of issuance; 
however, the post-closure period is 30 years from the date of closure certification, 
dated September 3, 1998. Therefore, the post-closure care period shall extend to 
September 3, 2028, and the facility is required to operate under a Post-closure 
Permit until that date. 

I.J. EXTENSION OR REDUCTION OF POST-CLOSURE PERIOD 

I.J.I. The Permittee may request a reduction in the 30-year post-closure period if the 
following conditions exist (40 § CFR 264.117(a)(2)(i)): 

a. All land-disposal units have been closed. 

b. A shortened period is sufficient to protect human health and the environment 
based upon: leachate or groundwater monitoring results, characteristics of 
the hazardous wastes, application of advanced technology, or alternate 
disposal, treatment, or reuse techniques indicate that the facility is secure. 
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I.J.2. The Director may extend the post-closure period applicable to the hazardous 
waste management unit or facility if the extended period is necessary to protect 
human health and the environment (e.g., leachate or groundwater monitoring 
results indicate a potential for migration of constituents at levels which may be 
harmful to human health and the environment) in accordance with 40 CFR 
§ 264.117(a)(2)(H). 

I.K. COMPLIANCE PERIOD 

The Compliance Period is the period of time that the facility is required to remain 
in compliance with the Groundwater Protection Standards (GPS) in the uppermost 
aquifer beneath the unit at the point of compliance (40 CFR § 264.92 and § 
264.96). The compliance period is the number of years equal to the active life of 
the Regulated Unit including the post-closure period. 

I.K.I. The 28-acre closed landfill was used as the primary disposal area for the base 
from 1971 until 1983. The 28-acre site contains the hazardous waste management 
area, a borrow area used during closure, a concrete decontamination area, five 
stormwater management areas, leachate sump area, passive methane vents and 
monitoring wells. The cap was completed and the landfill was certified closed in 
accordance with the approved closure plan and post-closure plan and approved by 
the Department on September 3, 1998. In accordance with the VHWMR, the 
compliance period during which the GPSs apply is 30 years. Therefore, the post-
closure care period shall extend to September 3, 2028. (40 CFR § 264.310 and 40 
CFR §264.117) 

I.K.2. If at the end of the specified compliance period, the facility is engaged in a 
corrective action program, the compliance period shall be extended until the 
Permittee can demonstrate that the GPS has not been exceeded at the point of 
compliance for a period of three (3) consecutive years (40 CFR § 264.96(c)). 

I.L. REVIEW AND APPROVAL OF SUBMISSIONS 

I.L. 1. The DEQ will review the plans, reports, schedules and other documents 
(hereinafter collectively referred to as "submissions") submitted which require the 
Director's approval. The DEQ will notify the Permittee in writing of the DEQ's 
approval, conditional approval, or disapproval of each submission. 

I.L.2. Each submission required by this Permit, upon approval by the Director, is 
incorporated into this Permit. Any noncompliance with a DEQ-approved 
submission shall be deemed as noncompliance with this Permit. A conditionally 
approved submission, including any terms of such conditional approval set forth 
in DEQ's decision, shall constitute the DEQ-approved submission and shall be 
incorporated into this Permit. 
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I.L.3. In the event of the DEQ's conditional approval of submission, the Director shall 
specify in writing any deficiencies in the submission and the terms upon which 
approval of the submission is conditioned. If the Permittee disputes any term 
upon which approval of the submission was conditioned, the Permittee may 
initiate Dispute Resolution pursuant to permit condition I.M. 

I.L.4. In the event of the DEQ's disapproval of a submission, the Director or the DEQ 
shall specify the deficiencies in writing. Such disapproval shall not be subject to 
the Dispute Resolution provision set forth in permit condition I.M. The Permittee 
shall modify the submission to correct/address the specified deficiencies within a 
reasonable time period established by the Director or the DEQ taking into account 
the tasks to be performed, and submit the revised submission to the DEQ for 
approval. 

I.L.5. If the revised submission is disapproved, the Director or the DEQ will notify the 
Permittee of the deficiencies in writing and specify a schedule for the Permittee to 
correct the deficiencies and resubmit the submission to DEQ. The Permittee shall 
correct the deficiencies as directed by DEQ, and forward the revised submission 
within the time period specified by DEQ. In the event the Permittee disagrees 
with the DEQ's disapproval of the revised submission, the Permittee shall notify 
the DEQ in writing and the disagreement shall be resolved in accordance with the 
Dispute Resolution provision in permit condition I.M. of this Permit. 

I.M. DISPUTE RESOLUTION 

I.M. 1. Except as otherwise provided in this Permit, in the event the Permittee disagrees, 
in whole or in part, with Department disapproval of any submission required by 
this Permit, the Permittee shall notify the Department in writing of its objections, 
and the basis thereof, within fourteen (14) days of receipt of the Department's 
disapproval. Such notice shall set forth the specific matters in dispute, the 
position(s) the Permittee asserts which should be adopted as consistent with the 
requirements of the Permit, the basis for the Permittee's position, and supporting 
documentation considered necessary for the Department's determination. 

I.M.2. The Department and the Permittee shall have an additional fourteen (14) days 
from the Department's receipt of the notification to meet or confer to resolve any 
disagreement/dispute. In the event agreement is reached, the Permittee shall 
submit the revised submission and implement the same in accordance with such 
agreement. 

I.M.3. In the event the Permittee and the DEQ are not able to reach an agreement on the 
dispute items within the additional 14-day period, the Department will notify the 
Permittee in writing of its decision on the dispute and the Permittee shall comply 
with the terms and conditions of the Department's decision in the dispute. The 
Permittee does not waive its right to assert any and all available defenses in a 
proceeding to enforce this Permit. 
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I.M.4. In the event the Permittee disagrees with DEQ's disapproval of a submission or 
revised submission and the DEQ's written decision regarding dispute items, the 
Permittee may file an appeal with the Director within 30 days of the disapproval 
(as provided for in Rule 2A:2 of the Supreme Court of Virginia). 
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MODULE II 

GENERAL FACILITY CONDITIONS 

II.A. DESIGN AND OPERATION OF FACILITY 

The Permittee shall maintain and operate its facility, the location of which is 
shown by the location map, topographic map, and facility map (Permit 
Attachment A and B), to minimize the possibility of fire, explosion, or any 
unplanned sudden or non-sudden release of hazardous waste constituents to the 
air, soil, or surface water which could threaten human health or the environment. 

II.B. GENERAL WASTE ANALYSIS 

A list of all wastes and waste constituents which were ever known to have been 
discharged to the closed landfill is provided in the List of Wastes, Permit 
Attachment D. This list is based upon information provided by the Facility. 

II.C. SECURITY 

The Permittee shall comply with the security provisions of 40 CFR § 264.14. The 
security provisions shall follow the requirements described in Permit 
Attachments E and G. 

II.D. GENERAL INSPECTION REQUIREMENTS 

The Permittee shall follow the inspection plan set out in Permit Attachment H. 
The Permittee shall remedy any deterioration or malfunction discovered by an 
inspection (40 CFR § 264.15). Inspection records shall be kept as required by 40 
CFR § 264.15(d). 

II.E. PERSONNEL TRAINING 

The Permittee shall conduct required personnel training (40 CFR § 264.16). This 
training program shall follow Permit Attachment I, and the Permittee shall 
maintain training documents and records (40 CFR § 264.16). 

II.F. RECORDKEEPING AND REPORTING 

IIF.l Operating Record 

Pursuant to 40 CFR § 264.73, as adopted by reference in 9 VAC 20-60-264, the 
Permittee shall maintain a written operating record at the Facility. The record can 
be a compilation of various documents and shall include, but not be limited to, the 
information listed below. 

a. The following records shall be maintained until post-closure is complete and 
certified: 
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i. Records of spills and releases required by existing environmental laws, 
including, but not limited to § 103 of the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA); 

ii. Written reports and records of verbal notification to the Director to 
address releases, fires, and explosions; 

iii. All reports of noncompliance pursuant to Permit Condition I.H.ll; 

iv. All submittals prepared pursuant to Permit Condition I.H.12; 

v. Records of all monitoring information pursuant to Permit Condition 
I.E. and I.H.9.; and 

vi. Training records of current Facility personnel. 

b. The following records shall be maintained for a minimum of 3 years. This 
time period may be extended by the Department in the event of enforcement 
action or notification by the Department that an investigation is ongoing. 

i. Generator Biennial Reports submitted in compliance with 40 CFR 
§ 262.41, and § 264.75, as adopted by reference in 9 VAC 20-60-262 
and 9 VAC 20-60-264; 

ii. Groundwater Monitoring Annual Reports shall be submitted on or before 
March 1 of the calendar year (40 CFR § 264.90, as adopted by reference 
in 9 VAC 20-60-264); 

iii. Training records of former Facility personnel; and 

iv. Records of all inspections, pursuant to 40 CFR § 264.73(b)(5), 40 CFR 
§ 264.15(d), as adopted by reference in 9 VAC 20-60-264, which shall 
include at a minimum: 

a) The date and time of the inspection; 

b) The name of the person performing the inspection; 

c) A notation of the observations made; and 

d) The date and nature of any repairs or remedial actions. 

c. Current copies of the following documents as amended, revised, and 
modified shall be maintained at the Facility until post-closure and corrective 
actions are complete and certified: 

i. Training Plan; and 
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ii. All closure, post-closure, interim measures, and final corrective action 
cost estimates; financial assurance documents prepared pursuant to this 
Permit; and the company names and addresses of Facility insurers. 

II.F.2. Required Reports 

The Permittee shall comply with all applicable reporting requirements as 
described in Permit Conditions I.E., I.F. and I.H. 
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MODULE III 

POST-CLOSURE CARE 

III.A. HIGHLIGHTS - BACKGROUND 

The MCB Quantico Russell Road Landfill (landfill) was closed by capping in 
accordance with the approved closure plan, dated December 30, 1994. The 
Department concurred that the closure was conducted in accordance with the 
approved plan, as amended, on September 3, 1998; therefore, the closure date for 
the landfill is September 3, 1998. 

Hazardous waste management at the landfill Facility addressed by this Permit is 
currently limited to the following activities: maintenance, gas monitoring, 
groundwater monitoring, and groundwater corrective action (CA) of one (1) 
closed and capped hazardous waste landfill containing hazardous wastes as 
specified in this Permit. Hazardous waste leachate with hazardous waste 
number/code F039 is collected and managed by leachate collection system 
(installed around the perimeter ofthe landfill) and a leachate collection sump, 
which were installed at closure to mitigate the lateral migration of leachate from 
the closed "Regulated Unit." F039 leachate is assigned to liquids that have 
percolate through land disposed wastes resulting from the disposal of more than 
one restricted waste which is classified as hazardous under 40 CFR Part 261, 
Subpart D. Leachate which is collected in the sump is manifested and shipped 
off-site to a regulated treatment, storage, disposal (TSD) facility regulated under 
the RCRA Regulations. 

III.B. UNIT IDENTIFICATION 

The hazardous waste landfill closure details and specifications are included in 
Permit Attachment E, Post-Closure Plan. The 28-acre landfill was the primary 
disposal facility for MCB Quantico from 1971 until 1983 and received a variety 
of hazardous and non-hazardous waste streams. The unit is known as the Russell 
Road Landfill. 

III.B.1. Closed Hazardous Waste Manafiement Area 

The facility was closed as a hazardous waste landfill in accordance with all 
applicable cap design and construction requirements. 

a. Final Cover 

The slopes were graded between 3.3% and 10% and a RCRA cap was 
constructed over the disposal area. The final cover consists of: a 24-inch 
clay liner with maximum permeability of 1 x 10"7; a 40-mil, very low density 
polyethylene flexible membrane cap in direct and uniform contact with the 
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clay liner or cap; a 10-ounce geotextile fabric filter; a 12-inch drainage layer; 
a second 10-ounce filter fabric layer; and an 18-inch erosion layer with an 
additional 6-inch topsoil layer to support vegetation. The landfill facility also 
has a passive leachate collection system and a landfill gas venting system. 

b. List of Wastes 

During operation the landfill functioned as the primary disposal facility for 
the base; therefore, it is not possible to determine the exact list of wastes and 
hazardous wastes. The Permittee has provided an estimate ofthe type, 
quantities, and origins of Hazardous Wastes in Table 1 ofthe Approved 
Closure plan, which is found in Attachment D, Table 2-1. 

However, the Permittee's groundwater monitoring program is based upon the 
list of constituents on Appendix VIII to 40 CFR Part 261. Constituents that 
were not detected above established background concentrations in 
groundwater were not included in the groundwater monitoring program. 

c. Liner System Description 

There is no bottom liner installed in the landfill. 

However, there was a high density polyethylene (HDPE) liner and leachate 
collection system installed to a depth of 20 feet below grade around the 
perimeter ofthe landfill to mitigate and minimize the lateral migration of 
leachate from the landfill. (See Permit Condition III.B. l.d.) 

d. Leachate Collection and Detection System 

The leachate collection system is fully described and illustrated in the 
approved Closure Plan and Post Closure Plan, which is contained in Permit 
Attachment E. 

The leachate collection trench was designed to minimize the lateral migration 
of leachate from the landfill. (See Sheet RD-6, Record Drawing -
Investigation and Monitoring ofthe Landfill Closure Plan.) 

The leachate collection system was located approximately 2 feet outside the 
limits of waste, after relocation of waste from the clean closure areas. The 
maximum depth ofthe leachate collection trench was 20 feet. The trench had 
maximum side slopes of 1.5 feet horizontal to 1 foot vertical (1.5H:1V). At 
the bottom ofthe "V" trench, a 2-foot-wide rectangular section was 
excavated. The rectangular excavation ranged in depth from 2 feet to 4 feet. 
A single layer of smooth 60-mil HDPE lined the location ofthe trench and 
extended up the outer excavation slope to an anchor trench at the same 
elevation as the landfill cap anchor trench. The bottom section ofthe trench 
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was to accommodate the drainage media (stone) and pipe to collect and 
convey the leachate. 

The anchor trench ofthe leachate collection liner was approximately 2 feet 
inside the final cap anchor trench. An additional 60,000 cubic yards of 
waste/debris were removed from the leachate collection trench during the 
excavation activities. In accordance with Section 5.3 ofthe "Closure In-
Place and Post-Closure Care Plan," waste encountered during trench 
excavation was removed and placed within the limits ofthe landfill cap. 
Waste, such as large or sharp debris that would pose some risk to the integrity 
ofthe leachate collection trench liner, was relocated to the portion ofthe 
landfill that is inside the leachate collection trench. A typical cross-section of 
the leachate collection trench is shown in the on Details 1 and 3, Sheet RD-
11, Record Drawing Miscellaneous Details, ofthe Landfill Closure Plan. 

Approximately 5,700 linear feet of 4-inch-diameter, perforated, HDPE pipe 
was placed on top ofthe 3-inch-thick stone bedding layer in the leachate 
collection trench. The pipe was sloped from the north end (high) ofthe 
landfill and extended along both the east and west sides to a single sump 
located in the southwest comer as shown on Sheet RD-6, Record Drawing -
Investigation and Monitoring ofthe Landfill Closure Plan. The slope ofthe 
pipe ranged from a minimum of 1 percent to a maximum of 3 percent. The 
pipe was butt fusion welded by OHM recovery technicians in accordance 
with the manufacturer's specifications. 

In the southwest corner ofthe landfill, where the two leachate collection lines 
meet, a tee coupling was used to connect a 4-inch-diameter, double-walled, 
leachate trench HDPE pipe. The double-walled pipe was passed through and 
booted to the 60-mil leachate collection trench liner ofthe excavation and 
extended to the HDPE sump. The double-wall pipe terminates in the leachate 
collection sump. (See Details 6 and 7, Sheet RD-11, Record Drawing -
Miscellaneous Details, ofthe Landfill Closure Plan.) 

During installation ofthe leachate collection pipe network, OHM installed 13 
cleanouts at approximately 400-foot intervals. (See Sheet RD-1, Record 
Drawing - Final Conditions Topographic Map* ofthe Landfill Closure Plan.) 
The cleanouts were installed by butt fusion welding a 45-degree "Y" to the 
main line, then welding 20-foot sections of solid 4-inch-diameter, I-IDPE 
SDR 17 pipe and cap to the "Y" connection. 

The cleanouts were extended as necessary to ensure that when the topsoil 
layer was installed, the cleanouts would be exposed to minimum of 12 inches 
above the final cap grade as shown on Sheet RD-1 RD-1, Record Drawing -
Final Conditions Topographic Map, ofthe Landfill Closure Plan. 
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Four steel bollards were installed around each cleanout to protect the 
cleanouts from damage during cap maintenance activities. The bollards were 
painted orange and the exposed section ofthe cleanout pipe was painted 
white for visibility. VDOT No. 8 stone was also placed in a 4-foot x 4-foot 
area around the cleanout pipes to keep grass from camouflaging the exposed 
sections. 

III.C. POST-CLOSURE PROCEDURES AND USE OF PROPERTY 

III.C. 1. The Permittee shall conduct post-closure care for the hazardous waste 
management unit listed in Permit Section III.B., for a period of thirty (30) years 
after final closure certification was accepted by DEQ. The Department concurred 
that the closure was conducted in accordance with the approved plan, as amended, 
on September 3, 1998; therefore, the closure date for the landfill is September 3, 
1998. Therefore, the post-closure care period shall extend to September 3, 2028. 
(40 CFR § 264.310 and 40 CFR § 264.117) 

The 30-year post-closure care period may be shortened upon petition and 
demonstration, approved by the Department that the facility is secure, or may be 
extended if the Department finds this necessary to protect human health and the 
environment in accordance with 40 CFR 264.117(a)(2). 

III.C.2. The Permittee shall maintain and monitor the cap, the monitoring system, and all 
related structures in accordance with this Permit and the approved Post-closure 
Plan. The Permittee shall also monitor the groundwater and comply with all other 
applicable requirements of 40 CFR § 264.90 during the post-closure care period 
in accordance with 40 CFR § 264.117(a). 

III.C.3. The Permittee shall not allow any use ofthe units designated in Permit Section 
III.B, which would disturb the integrity or the function ofthe facility's cap, cap 
drainage system, leachate collection system, runoff and sedimentation control 
structures and systems, groundwater, gas, and other monitoring systems during 
the post-closure care period, in accordance with 40 CFR § 264 117(c). 

III.C.4. The Permittee shall implement the Post-closure Plan in accordance with Permit 
Attachment E. All post-closure care activities must be conducted in accordance 
with the provisions ofthe Post-closure Plan, 40 CFR § 264.117(d), and 40 CFR 
§ 264.118(b). 

III.C.5 Passive gas vents were installed at the locations shown on Sheet RD-6, Record 
Drawing - Investigation and Monitoring, in Permit Attachment C. In addition to 
the gas monitoring wells inside the landfill, four (4) gas monitoring wells/probes 
were installed at the southern end ofthe landfill cap by Badger Drilling. The four 
gas monitoring wells/probes provide a means to monitor the concentrations of 
methane and oxygen in soil gases just outside the landfill cap. 
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a. Inspection Schedule, Reporting, and Records 

Post-closure care will be performed in accordance with 9 VAC 20-60-264 
and 40 CFR Part 264. MCB Quantico or a designated contractor will 
perform the inspections. See Permit Attachment E, Post-Closure Plan, 
Permit Attachment H, Inspection Requirements, for details in the 
maintenance/inspection schedule, the reporting requirements, and records 
required. 

b. Gas Remediation Plan 

Permit Attachment S provides the Methane Gas Migration Assessment 
and Remediation Plan. 

If, at any time during gas monitoring, if the concentration of methane gas 
reaches or exceeds 5 percent by volume in air (5 % is equivalent to the lower 
explosive limit (LEL)), the MCB Quantico will commission a study to be 
conducted by a professional engineer to determine the source (i.e., gas 
control system failure, climatic conditions, etc.), extent of migration, 
concentration, direction, and any necessary corrective action. Additional 
probes may have to be installed and additional characterization ofthe soil 
strata, within the area of concern, will be made. If a gas migration problem is 
demonstrated to exist or is imminent, the engineer will design the appropriate 
corrective action. The Department will be notified within 5 working days of 
learning that gas monitoring compliance levels have been exceeded. A gas 
remediation plan will be prepared and implemented within 60 days of 
exceeding regulatory methane levels, and submitted to the Department for 
approval. Because no structures are next to the landfill, there is no immediate 
danger to human health. Access to the area will be restricted while the extent 
of methane migration is determined. 

III.D. INSPECTIONS 

The Permittee shall inspect the components, structures, and equipment at the site 
in accordance with the Inspection Requirements of Permit Attachment H, 
Inspection Requirements, and 40 CFR § 264.117(a)(1)(H). 

III.E. SECURITY 

The Permittee shall maintain security at the facility during the post-closure care 
period, in accordance with the Post-closure Plan, Permit Attachment G, 
Security Provisions, and 40 CFR § 264.117(b). 

III.F. NOTICES AND CERTIFICATION 

III.F.l. If the Permittee, or any subsequent owner or operator ofthe land upon which the 
closed landfill is located, wishes to remove hazardous wastes and hazardous waste 
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residues, or contaminated soils, or contaminated soils, then he shall request 
modification to this Post-closure Permit in accordance with the applicable 
requirements of 40 CFR Parts 124 and 270. The Permittee, or any subsequent 
owner or operator ofthe land, shall demonstrate that the removal of hazardous 
wastes will satisfy the criteria of 40 CFR § 264.117(c), as adopted by reference in 
9 VAC 20- 60-264. 

III.F.2. Post Closure Care Certification 

No later than sixty (60) days after completion ofthe established post-closure care 
period, the Permittee shall submit for approval, by registered mail to the 
Department, a certification that the post-closure care for the hazardous waste 
disposal unit was performed in accordance with the specifications in the approved 
Post-closure Plan. The certification must be signed by the Permittee and an 
independent, licensed, registered, Virginia-certified, professional engineer. 
Documentation supporting this license and certification must be furnished to the 
Department at any time upon request, until the Department releases the Permittee 
from the financial assurance requirements for post-closure care found at 40 CFR 
§ 264.145(i). 

IILG. FINANCIAL ASSURANCE 

Financial assurance is not required for federal facilities. 

III.H. POST-CLOSURE PERMIT MODIFICATIONS 

The Permittee must request a permit modification to authorize a change in the 
approved Post-Closure Plan. This request must be in accordance with applicable 
requirements of 40 CFR § 264.119(c) and § 270.42 and must include a copy of 
the proposed amended Post-Closure Plan, for approval by the Department. The 
Permittee shall request a permit modification whenever changes in operating 
plans or facility design affect the approved Post-Closure Plan, or other events 
occur that affect the approved Post-Closure Plan. 
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MODULE IV 

DETECTION MONITORING PROGRAM 

IV.A. HIGHLIGHTS - BACKGROUND 

The MCB Quantico was required by the terms of the Federal Facility Compliance 
Agreement to demonstrate clean closure of the Russell Road Landfill (RRL), a 
hazardous waste landfill or "Regulated Unit," with respect to the saturated soils 
(groundwater) for all 40 CFR Part 264 Appendix IX constituents unless the 
Department concurred that certain constituents were not expected to be present. 

The MCB Quantico chose to implement a groundwater monitoring program for 
the Russell Road Landfill (RRL) predicated upon the belief that groundwater 
clean closure was not likely. Data collected in previous investigations clearly 
indicated that groundwater was being impacted by the "Regulated Unit." As 
clean-closure of the unit was not possible (it was closed with waste-in-place), the 
detection monitoring system was designed to function as an assessment 
monitoring system to define the extent of contamination. 

At the time of permit issuance, the concentrations of constituents of concern 
(COCs) at the points of compliance (POCs) wells exceeded the groundwater 
protection standards (GPSs). The MCB Quantico submitted a permit 
modification request to implement corrective action for the "Regulated Unit." 
Corrective action is being performed in accordance with Module VI, Corrective 
Action Program - Groundwater Monitoring - Regulated Unit, and the 
approved Corrective Action Plan (CAP) (Permit Attachment T) of this Permit. 
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MODULE V 

GROUNDWATER COMPLIANCE MONITORING 

V.A. HIGHLIGHTS - BACKGROUND 

The MCB Quantico was required by the terms of the Federal Facility Compliance 
Agreement to demonstrate clean closure for the Russell Road Landfill (RRL) with 
respect to the saturated soils (groundwater) for all 40 CFR Part 264 Appendix IX 
constituents unless the Department concurred that certain constituents were not 
expected to be present. 

The MCB Quantico chose to implement a groundwater monitoring program for 
the Russell Road Landfill (RRL) predicated upon the belief that groundwater ; 

clean closure was not likely. Data collected in previous investigations clearly 
indicated that groundwater was being impacted by the "Regulated Unit." As 
clean-closure of the unit was not possible (it was closed with waste-in-place), the 
detection monitoring and compliance groundwater monitoring systems were 
designed to function as an assessment monitoring system to define the extent of 
contamination in groundwater and monitor the status of groundwater conditions. 

It was determined under the detection and compliance groundwater monitoring 
that groundwater protection standards (GPSs) (Permit Attachment N) at the 
points of compliance (POC) wells MW-9 and MW-15R were exceeded. 

The primary constituents of concern (COC) at MW-9 are Tetrachloroethylene and 
Trichlorethylene and the primary COCs at MW-15R is cis-1,2 Dichloroethylene. 
(See Permit Attachment T, Corrective Action Plan for Groundwater). 

In addition, exceedances of Tetrachloroethylene, Trichloroethylene, cis-1,2-
Dichloroethylene, and Vinyl Chloride were identified in temporary monitoring 
wells near MW-15R during a field investigation conducted in the summer of 
2003. To address these groundwater exceedances and to ensure that the 
contaminants do not continue to migrate, MCB Quantico implemented a 
Corrective Action Program for the Russell Road Landfill (RRL) in accordance 
with requirements of 40 CFR § 264.99 and § 264.100. 

The Permit Attachment T, Corrective Action Plan for Groundwater, provides 
the general approach and specifics of the Corrective Action Program. The 
Corrective Action Plan (CAP) provides groundwater treatment and remediation in 
two areas of the landfill - one at the north end and the other at the south end of 
the landfill. 

The CAP remediation treatment method incorporates the injection of an "electron 
donor" material into the contaminated groundwater in the North and South 
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Treatment Areas to feed naturally occurring aerobic and anaerobic microbes 
present in the aquifer. The electron donor material slowly releases lactic acid to 
the target groundwater treatment areas. During this microbial "feeding" process, 
oxygen in the groundwater is depleted and electrons are produced by 
anaerobically induced conditions, which, in turn, lead to the reductive 
dechlorination or the breakdown of chlorinated VOCs into comparatively 
harmless hydrocarbon and mineral species (ethane, ethene, and dilute 
hydrochloric acid (HC1)). 

Groundwater monitoring shall be performed in accordance with conditions of 
Permit Module VI, Corrective Action Program - Groundwater Monitoring -
Regulated Unit. Groundwater corrective action shall be performed in accordance 
with conditions and requirements of Permit Module VI, and Permit Attachment 
T, Corrective Action Plan for Groundwater, of this Permit. 
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MODULE VI 

CORRECTIVE ACTION PROGRAM 

GROUNDWATER MONITORING - REGULATED UNIT 

VI.A. HIGHLIGHTS - BACKGROUND 

The purpose of this Permit Module is to implement a Corrective Action Program 
for select volatile organic compounds (VOCs) and other constituents of concern 
(COCs) at the Russell Road Landfill (RRL), a "Regulated Unit," and to address 
ongoing exceedances of the Groundwater Protection Standards (GPSs). 

Groundwater Protection Standards (GPSs) for groundwater at the point of 
compliance (POC) wells MW-9 and MW-15R have been exceeded at the time of 
permit issuance. The contaminants at MW-9 are Tetrachloroethylene and 
Trichloroethylene and the contaminant at MW-15R is cis-l,2-Dichloroethylene. 
(See Permit Attachment T, Corrective Action Plan for Groundwater). 

In addition, exceedances of Tetrachloroethylene, Trichloroethylene, cis-1, 
2-Dichloroethylene, and Vinyl Chloride were identified as COCs in temporary 
monitoring wells screened to the plume near MW-15R during a field investigation 
conducted in the summer of 2003. 

To address the exceedances of GPSs and to ensure that the contaminants do not 
continue to migrate, MCB Quantico-RRL implemented a Corrective Action 
Program based on specifications in the CAP in Permit Attachment T. 

The COCs in groundwater listed above were delineated at the north (MW-9) and 
south (MW-15R) ends of the landfill during the development of the CAP and to 
identify the nature and extent of the groundwater treatment areas. The results of 
the groundwater delineation investigation indicated two discrete areas limited to 
the vicinity surrounding monitoring wells MW-9 and MW-15R (North and South 
Treatment Areas, respectively). 

The Corrective Action Program consists of two remediation systems for enhanced 
natural attenuation of volatile organic constituents (VOCs) in groundwater via 
electron donor injections (located at MW-9 and MW-15R) and groundwater 
monitoring for remedial effectiveness and compliance with GPSs. Groundwater 
corrective action and groundwater monitoring shall be performed in accordance 
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with conditions of this Permit Module and Permit Attachment J, Sampling 
and Analysis Plan [SAP], Permit Attachment T, Corrective Action Plan for 
Groundwater. 

VLB. ENHANCED NATURAL ATTENUATION SYSTEM OPERATION 

The goal of this corrective action program or measure is to reduce chlorinated 
VOCs to levels below the GPSs for the respective COCs (contaminants), within a 
reasonable period of time, at the point of compliance and throughout the 
identified plumes at both the north and south ends of the landfill. (40 CFR 
§ 264.100(b) and § 264.100(e)) 

An "electron donor" material that slowly releases lactic acid, has been injected 
into contaminated groundwater in the North and South Treatment Areas to feed 
naturally occurring aerobic and anaerobic microbes present in the aquifer. During 
this "feeding" process, oxygen in the groundwater will be depleted and electrons 
will be produced by anaerobically induced conditions, which, in turn, will lead to 
the reductive dechlorination or the breakdown of chlorinated VOCs into 
comparatively harmless hydrocarbon and mineral species (ethane, ethene, and 
dilute hydrochloric acid (HC1)). Injections of the "electron donor" material or 
substrate may be suspended in accordance with protocols and remedial measures 
and performance metrics as specified in the CAP and as approved by the 
Department. (See Permit Attachment T, Corrective Action Plan for 
Groundwater.) 

VI.B.l Remediation System and Design Conformance 

The Permittee shall install monitoring wells and injection points as needed and 
shall operate the Enhanced Natural Attenuation Systems in accordance with the 
CAP (Permit Attachment T), conditions of this Permit Module, and as approved 
by the Department. Subsequent changes to the system design are to be addressed 
in accordance with Permit Section VI.B.5. 

VI.B.2. Remedial Objectives 

The principal remediation objective is to reduce chlorinated VOCs to levels below 
the GPSs, within a reasonable period of time. In order to accomplish this 
principal objective, the monitoring systems shall be able to, at a minimum, collect 
data designed to address the following: 
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a. Delineate the nature and extent of the chlorinated VOCs in groundwater, 
where previously unknown as necessary or applicable under current site 
conditions. 

b. Assess the dosage of continued applications of the electron donor, which is 
needed to maintain favorable conditions for enhanced reductive 
dechlorination of the contaminants. 

c. Establish the treatment frequency and response duration.1 

d. Identify the presence and concentrations of contaminants, parameters, and 
biodegradation indicators in groundwater which enable the Facility to 
evaluate and verify the performance of the groundwater treatment under the 
CAP in the North and South Treatment Areas, as needed. 

VLB.3. Remediation System Operations 

Operation specifications for the Enhanced Natural Attenuation Systems, located at 
the north and south ends of the landfill, shall comply with the CAP (Permit 
Attachment T) and conditions of Permit Conditions VI.B.3, VI.B.4 and 
VI.B.5. 

The following design parameters shall be maintained: 

a. The Permittee shall operate the treatment systems for Enhanced Natural 
Attenuation of VOCs in groundwater at both the North and South ends of the 
landfill (contaminant plumes in the vicinities of MW-9 and MW-15R, 
respectively) generally as described in the CAP under Permit Attachment T, 
but subject to modifications as indicated in Permit Condition VI.B.5. 

b. Points for the injection of the electron donor may include new injection 
points constructed specifically for this purpose and/or include existing 
monitoring wells (provided that such injection does not interfere with general 
groundwater monitoring duties required in Permit Condition VI.C. and 
Permit Attachment T. 

c. "Performance wells" installed for the purpose of monitoring enhanced natural 
attenuation shall be constructed as specified in the CAP (Permit 
Attachment T). 
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VI.B.4. Remediation System Maintenance 

The Enhanced Natural Attenuation Systems apply both an active and a passive 
remedial approach that relies on the enhancement of natural degradation 
processes. In general, other than the wells and scheduled injections at the 
specified injection points, there is no equipment in the remediation systems that 
require regular maintenance or upkeep other than as prescribed below. The 
specifications for the continued maintenance of the Enhanced Natural Attenuation 
Systems shall comply with the CAP (Permit Attachment T) and conditions of 
this Permit Module. 

The following items shall be maintained on a regular basis, as specified: 

a. Injection points which were not otherwise part of the point of compliance 
groundwater monitoring network may be installed with or without prior 
Department approval. Injection points and monitoring wells which are 
installed must be abandoned subject to prior Department approval. 
Installation or abandonment of remediation system injection points normally 
will not require a formal modification of the Permit under 40 CFR § 270.41 or 
§ 270.42, unless an accompanying change in the Permit text or maps (figures) 
of the Permit is required. 

b. Groundwater monitoring wells, as indicated in the CAP, are to be constructed 
for the purpose of plume delineation and are likely to require replacement by 
one or more accurately located wells at a future date. In compliance with 40 
CFR § 264.97(a)(3), a performance well becomes a "permanent" well when 
the Department recognizes that the well is necessary for the "permanent" 
allowance of detection of hazardous waste constituents that have migrated 
from the landfill to the uppermost aquifer. 

Although construction of a well does not require prior Department approval, 
the abandonment of a well does require prior Department approval, but does 
not necessarily require modification of the Permit under 40 CFR § 270.41 or 
§270.42. 

c. To ensure that groundwater monitoring wells are appropriately restricted in 
their use to plume delineation, the Permittee shall notify the Department 
within one year of Permit issuance or well installation, whichever comes later. 
In this notification, the Permittee shall explain why an application for a permit 
modification under 40 CFR § 270.42 has not been submitted to the 
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Department to establish the well as a permanent compliance monitoring well, 
in accordance with Permit Condition Vl.C.l.b. 

d. The Permittee shall follow the procedures set forth in the CAP (Permit 
Attachment T) to determine the frequency and extent (dosage rates) of 
injection of electron donor material. Actual dosage rates of electron donor 
material, dosage rates of other chemical amendments, and the associated 
evaluations of the treatment systems of the North and South Treatment Areas 
shall be reported to the Department in the Semi-annual Groundwater 
Monitoring and Remedial Measures Reports required under Permit 
Condition VI.K. 

e. In accordance with the CAP, the Permittee shall conduct semi-annual (every 
6 months) groundwater monitoring and electron donor injection events. During 
this semi-annual period at each defined treatment area, the Permittee may inject 
the contaminated groundwater with the electron donor material one or more times, 
with the results reported in the Semi-annual Groundwater Monitoring and 
Remedial Measures Reports required under Permit Section VI.K. 

Groundwater samples collected during the semi-annual events shall be collected 
prior to performing the semi-annual electron donor injection activities. 

f. If, during the following six months after an injection event, the VOCs 
concentrations at the point of compliance (POC) monitoring wells and throughout 
the performance monitoring wells in the plume(s) indicate that the GPSs for PCE, 
TCE, cis-l,2-DCE, trans-1,2-DCE, and vinyl chloride are no longer exceeded, 
then the Permittee may choose to either: 1) proceed to inject an additional dose of 
the electron donor material or 2) omit the dose of the electron donor material 
scheduled for the semi-annual injection event period. 

g. However, if the GPS for the specified VOCs continues to be exceeded at any of 
the points of compliance (POCs) wells or treatment areas performance 
monitoring wells, then the Permittee shall proceed to inject the dose of the 
electron donor materials for the consecutive semi-annual period and all decisions 
and outcomes shall be reported in accordance with Permit Section VI.K. 

h. Groundwater elevations will be measured during each groundwater monitoring 
and electron donor injection event at each groundwater monitoring well, including 
the background well, point of compliance wells, compliance monitoring wells, 
and corrective action wells prior to the scheduled sampling (monitoring) and 
treatment event. 
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i. In addition to chemical analysis, groundwater quality will be monitored during 
each monitoring event and shall include, but not be limited to the following 
parameters: pH, temperature, specific conductance, dissolved oxygen, oxidation 
reduction potential, alkalinity, total organic carbon, total and dissolved iron, total 
and dissolved manganese, nitrate, sulfate, sulfide, chloride, lactic acid, pyruvic 
acid, acetic acid, propionic acid, butyric acid, dissolved carbon dioxide, dissolved 
methane, dissolved ethane, dissolved ethene, PCE, TCE, cis-l,2-DCE, trans-1,2-
DCE, and vinyl chloride. 

The facility's lab shall analyze these samples in accordance with the sampling and 
the analytical methods listed in Permit Attachment J, Sampling and Analysis 
Plan, Attachment K, Groundwater Sampling Constituent and Analytical 
Method List, and Attachment T, CAP for Groundwater, as appropriate. 
Alternate SW-846 analytical methods may be approved by the Department in 
accordance with the procedure established in Permit Condition VI.C.2. 

j . If at any point during the Corrective Action Program any of the permanent 
monitoring wells, established in or incorporated into the Enhanced Natural 
Attenuation Systems, can no longer yield groundwater samples representative 
of groundwater quality in their respective treatment areas, owing to low water 
levels during the remediation activities, then the Permittee must apply for a 
Permit modification to deepen the impacted permanent monitoring wells. 

k Injection points and monitoring wells in the Enhanced Natural Attenuation 
Systems (both temporary and permanent in status) are subject to the 
inspection requirements for groundwater monitoring wells as set forth in 
Permit Attachment H, Inspection Requirements. 

1. Piezometers or monitoring wells solely for the purpose of measuring water 
levels (and not for water quality sampling), that are part of the Enhanced 
Natural Attenuation Systems, may be installed with or without prior 
Department approval. Piezometers and monitoring wells which are installed 
must be abandoned subject to prior Department approval. 

Such piezometers or water-level monitoring wells normally will not require a 
formal modification of the Permit under 40 CFR § 270.41 or § 270.42-unless 
an accompanying change in the text or maps of the Permit is required. 

Piezometers and water-level monitoring wells remain subject to the inspection 
requirements for groundwater monitoring wells as set forth in Permit 
Attachment H. 
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VI.B.5. Changes in Remediation System Design 

If changes are required, during remedial measures, to either correct deficiencies or 
enhance performance of the groundwater treatment system(s), the Permittee shall 
submit a written request to the Department to change the approved remediation 
system design. 

a. The Department shall be notified by letter of any proposed changes to the 
Treatment Systems, at least thirty (30) days prior to the tentatively scheduled 
date of the proposed changes. The proposed changes are subject to 
Department approval prior to implementation. 

The notification to the Department shall include the following information: 

i. The proposed changes to be made. 

ii. The rationale and justifications for the proposed changes. 

iii. The methodology proposed to be used to evaluate the performance of 
Treatment Systems after the changes in the design. 

iv. The revised maps, drawings, and schematics, if appropriate, associated 
with the proposed changes to the Treatment Systems. 

b. Design or Systems changes which are required for the continued operations 
of the Treatment Systems or which are required for the immediate protection 
of human health and the environment shall be implemented immediately. 

In such an emergency, the facility must act while assuming the risk of 
immediate action, subject to the subsequent administrative approval of the 
design or changes in the Treatment Systems. 

The Permittee is to contact DEQ as soon as possible upon taking emergency 
action, to mitigate any potential releases to the environment or potential non
compliance in accordance with the requirements of Permit Condition 
I.H.12, Twenty-four Hour Reporting. 

The Department will decide on a case by case basis whether such a design or 
Systems change requires a permit modification (see Permit Condition 
VI.N.). 
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VLB.6. Evaluation of the Corrective Action Measures 

At least semi-annually, the effectiveness of the Enhanced Natural Attenuation 
Systems under the Corrective Action Program shall be evaluated. (40 CFR 
§ 264.100(g)) This evaluation shall be submitted to the Department as part of the 
Groundwater Monitoring and Remedial Measures Report (see Permit Condition 
VI.K.). The evaluation shall contain adequate information to demonstrate that the 
remedial measures are addressing the groundwater contamination at the landfill 
and progress is being made toward the remediation objectives. 

The submitted CA Program evaluation shall include the following, if available: 

a. Estimated amounts of contaminants (COCs) remediated during the previous 
six months and total (COCs) remediated in each of the North and South 
Treatment Systems Areas. 

b. Sampling and Analysis results collected for the Enhanced Natural Attenuation 
remedy (see Permit Conditions VI.B.3. and VI.B.4.) that are all inclusive of 
characterizing groundwater quality, the nature and extent of COCs above 
GPSs, and which are needed to evaluate the effectiveness and progress of the 
remediation in each of the North and South Area Treatment Systems. 

c. Proposed modifications to the Treatment Systems in each of the North and 
South Area Treatment Systems so to enhance performance or to correct 
identified deficiencies and/or malfunctions, as applicable. 

d. Other recommendations regarding the Corrective Action Program, and/or 
Corrective Action Plan (CAP), as appropriate. 

VI.B.7. Termination of Remedial Measures 

The Permittee must continue corrective action measures and the Enhanced 
Natural Attenuation remedial measures at the MCB-Quantico-RRL during the 
compliance period for as long as necessary to ensure that the ground-water 
protection standards are not exceeded. If the Facility is conducting corrective 
action at the end of the compliance period, he must continue that corrective action 
for as long as necessary to achieve compliance with the groundwater protection 
standards (GPSs). (40 CFR § 264.100(f)) 

The following steps are to be taken by the Permittee in establishing that the GPSs 
is no longer exceeded and before the Permittee can discontinue Corrective Action 
remedial measure: 
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a. Statistical Evaluation of Data Supporting Completion of 40 CFR § 264.100. 

The transition from the Compliance Monitoring Program (40 CFR § 264.99) to 
the Corrective Action Program (40 CPR § 264.100) was based upon a 
statistical comparison of groundwater data collected at the points of compliance 
to the GPSs. 

The RCRA Regulations under 40 CFR § 264.100(e) specifically requires the 
removal or decontamination of hazardous constituents above the GPSs from 
throughout the groundwater plume. Therefore, the data from all monitoring 
wells associated with the release of hazardous constituents from the landfill must 
be at or below the GPSs, based upon the statistical procedures approved in the 
facility's Permit, to demonstrate that the objectives under 40 CFR § 264.100 
have been met. 

The Permit Conditions for completing the statistical evaluation are as follows: 

i. A plan for the statistical analysis should be submitted for review if one 
has not already been approved by the Department at the time the 
evaluation is proposed. The plan should conform to the requirements for 
statistical analysis of data as set forth in this Permit and Permit 
Attachment O, Statistical Procedures. 

ii. The size of the data set required to demonstrate that contaminant or COC 
concentrations throughout the plume no longer statistically exceed the 
GPSs must be adequate for the statistical method selected by the 
Permittee. The data must be collected in accordance with the Sampling 
and Analysis Plan (SAP) and quality assurance and quality control 
procedures (QAP) established in this Permit. 

iii. The Permittee may cite to previously submitted statistical reports 
(e.g., quarterly or semi-annual) for the information required in i) and ii), 
above, provided that the references provided clearly document and 
address the information required in this Permit Condition VI.B.7. 

iv. Once the Permittee has received a letter from the Department approving 
the statistical analysis submitted to support completion of the Corrective 
Action Program and Corrective Action Plan (CAP) under 40 CFR § 
264.100, the Permittee must send a letter requesting written approval 
from the Department to discontinue the remedial measures under the 
Corrective Action Program and Corrective Action Plan (CAP). The 
Permittee's request letter must include adequate summary and detailed 
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information for the public record, to demonstrate that the termination of 
remedial measures is appropriate based upon the statistical analysis as 
approved by the Department. 

Upon receipt of the Department's approval to terminate remedial 
measures under the Corrective Action Program and CAP , the Permittee 
shall continue to monitor groundwater at the points of compliance 
(POCs) during the remainder of the compliance period in accordance 
with this Permit Condition VI.C., satisfying requirements of 40 CFR 
§ 264.99 and 40 CFR Part 264, Subpart F. 

v. Any future exceedances of GPSs that may result from rebound effects in 
the North and South Treatment Areas will result in the implementation 
of additional corrective measures in accordance with this Permit 
Module VI and 40 CFR § 264.99 and § 264.100. 

Therefore, to avoid a premature discontinuation of remedial measures, 
the Permittee may wish to take additional steps to demonstrate the long-
term effectiveness of the implemented Corrective Action remedy. 

The Permittee should refer to the DEQ's Draft Guidance Memo 
No. 01-2003, Section V, Post-Remediation Effectiveness Evaluation 
issued by the DEQ's Division of Land Protection and Revitalization 
(DLPR) (former Waste Division) for additional guidance regarding 
identification of rebound effects before requesting discontinuation of the 
Enhanced Natural Attenuation remedial measures. 

b. Termination of remediation measures of the existing Corrective Action 
Program and CAP is through the permit modification process in accordance 
with 40 CFR § 264.100, and 40 CFR § 270.42, and § 270.42 Appendix I. 

c. The Department maintains the authority to terminate this Enhanced Natural 
Attenuation Program (remedial measures) in accordance with 40 CFR 
§ 270.41 and 40 CFR § 270.42, subject to the Director's approval of a Permit 
Modification for an alternative Corrective Action Program and CAP. 

In substitution for the current Corrective Action Program established in this 
Permit Module, an alternative remediation system under a revised CAP 
would be designed to achieve the equivalent objectives for remediation of 
chlorinated VOCs and/or other COCs in compliance with 40 CFR § 264.100. 
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VI.C. CORRECTIVE ACTION GROUNDWATER MONITORING PROGRAM 

This Corrective Action Groundwater Monitoring Program is based upon the 
Groundwater Compliance Monitoring Program and was modified as necessary to 
meet the performance standards for a Compliance Monitoring Program and the 
Corrective Action Monitoring Program, respectively, under 40 CFR § 264.99 and 
40 CFR §264.100. 

The performance standards set forth in the CAP (Permit Attachment T) and 
continued groundwater monitoring during the compliance period are designed to 
meet requirements and standards of 40 CFR § 264.99 and 40 CFR § 264.100. 

VI.C.l. Monitoring Requirements 

The Corrective Action Groundwater Monitoring Program requires monitoring at 
the background well, the point of compliance wells, and at compliance monitoring 
wells, semi-annually, in single samples. Other wells in the system shall be 
sampled at frequencies specified in the applicable Permit Modules, Permit 
Conditions, and Permit Attachments. Static groundwater elevations will be 
measured at all wells, specified in Permit Condition Vl.C.l.a through 
VI.C.l.c, during each sampling event. 

a. The groundwater beneath the closed landfill shall be monitored with one 
background groundwater monitoring well and 11 point of compliance wells 
located as specified on the map presented in Permit Attachment B. 
Monitoring well MW-10 is the background well for the landfill. Monitoring 
wells MW-9, MW-11R, MW-12, MW-13, MW-14, MW-15R, MW-16, MW-
17, MW-18, MW-19R, and MW-20 are the point of compliance (POC) wells. 

b. In addition to the POC wells specified in Permit Condition Vl.C.l.a., 
compliance monitoring wells MW-21S, MW-21D, MW-22-S, MW-22-D, 
and MW-24 shall be used to determine whether continued migration of 
contaminants has occurred in the South Treatment Area of the Landfill. 

c. If during the course of purging and sampling, the data from turbidity 
measurements and field parameters indicate that silt has accumulated in the 
well, the pumps shall be pulled and total depths and sediment thickness shall 
be measured. Corrective measures shall be taken prior the next sampling 
event to remove excess silt from the applicable wells. 
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VI.C.2. Sampling Requirements 

The background well, point of compliance wells, and compliance monitoring 
wells will be sampled in accordance with the Permit Attachment J, Sampling 
Analysis Plan (SAP), and the following schedule: 

a. The background well and downgradient point of compliance wells specified 
in Permit Condition Vl.C.l.a. shall be sampled at least semi-annually for 
the constituents listed in Permit Attachment K. A single sample for each 
constituent will be collected from each specified well and analyses shall be 
obtained using the EPA SW-846 Methods specified in Permit 
Attachment K. Alternate SW-846 methods may be approved by the 
Department, provided the request is in writing and submitted 30 days prior to 
the sampling event. Proposed alternate methods must achieve the same PQL 
(or lower) as the specified method. 

b. The compliance monitoring wells specified in Permit Condition Vl.C.l.b. 
shall be sampled at least semi-annually for all constituents listed in Permit 
Attachment K. Single samples for each constituent shall be collected and 
analyses shall be obtained using the EPA SW-846 Methods specified in 
Permit Attachment K. 

c. Downgradient point of compliance wells (Permit Condition Vl.C.l.a.) 
MW-9, MW-13, MW-14, MW-15R, MW-16, MW-17, and MW-19R will be 
sampled annually for all constituents in Appendix IX to 40 CFR Part 264, as 
listed in Permit Attachment L and analyses shall be obtained using the EPA 
SW-846 Methods specified in Permit Attachment L. Alternate SW-846 
methods are subject to the approval process described under Permit 
Condition VI.C.2.a. 

d. The Permittee will specify the statistical methods used in evaluating ground
water monitoring data for each hazardous constituent which, upon approval 
by the Department, will be specified in the Permit. The statistical test chosen 
shall be conducted separately for each hazardous constituent in each well. 
Where practical quantification limits (PQLs) are used in any statistical 
procedures to comply with 40 CFR § 264.97(i)(5), the PQL must be proposed 
by the Permittee, and approved by the Department. Use of any statistical 
methods must be protective of human health and the environment and must 
comply with the performance standards outlined in 40 CFR § 264.97(i). 

e. In accordance with 40 CFR § 264.97(i)(5), the statistical method used in this 
Permit shall account for data below the limit of detection with one or more 
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statistical procedures that are protective of human health and the 
environment. Any practical quantification limit (PQL) used by the Permittee 
and approved by the Department under 40 CFR 264.97(h), that is used in the 
statistical method under this Permit, shall be the lowest concentration level 
that can be reliably achieved with specified limits of precision and accuracy 
during routine laboratory operating conditions that are available to the 
Permitted Facility. 

VI.C.3. Continued Plume Assessment 

If additional constituents on the groundwater monitoring list (Attachment K) are 
detected at levels above established GPS (Attachment N) in the compliance 
monitoring wells specified in Permit Condition Vl.C.l.b., the Permittee shall 
install additional groundwater monitoring wells to further define the vertical and 
horizontal extent of contamination in accordance with 40 CFR § 264.90, § 264.98, 
and §264.99. 

a. The Permittee shall notify the Department within seven (7) days of 
, determining that an additional constituent was detected at levels exceeding 

established GPSs in any compliance monitoring well. 

b. If the Permittee chooses to attempt a resampling demonstration as defined by 
Permit Condition VI.L, the intent and a brief description of proposed 
resampling activities shall be included in the notification required above. 
Resampling shall be completed within thirty (30) days of the date that the 
data is available from the laboratory, or within (60) days from date of the 
original sampling, whichever occurs first. (See Permit Sections VI.I.4. and 
VI.I.5. below.) (See 40 CFR § 264.99(g), 264.99(i), § 264.98(f), and 
§ 264.98(g).) 

c. If the results of the resampling indicate that the exceedance was valid, or 
otherwise no resampling is conducted, the Permittee shall submit to the 
Department a plan to sample existing wells and/or install additional 
monitoring wells to define the vertical and horizontal extent of the constituent 
in the groundwater downgradient from the Regulated Unit. This plan shall be 
submitted within thirty (30) days of the notification required above. 

d. Appropriate modifications to the Corrective Action Monitoring Program shall 
be proposed following the installation of any additional wells and/or as 
required to meet the performance standards of the program. (40 CFR 
§264.990) and § 264.100(h). 
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VI.D. WELL LOCATION, INSTALLATION, AND CONSTRUCTION 

VI.D.l. The Permittee shall maintain the monitoring wells located at the facility as 
specified below. 

a. All monitoring wells listed in Permit Sections VI.C.l. and VI.C.2. shall be 
maintained at the locations shown on the map in Permit Attachment B and 
in accordance with the well and boring logs in Permit Attachment P. 

b. All of the monitoring wells shall be inspected at least semi-annually to ensure 
proper operation. Any necessary repairs shall be made by the Permittee as 
soon as possible. 

VI.D.2. All groundwater monitoring wells required by this Permit in the Corrective 
Action Program shall be maintained in accordance with the following. 

a. The groundwater monitoring system must yield samples in well(s) that 
represent the quality of the background groundwater quality, unaffected by 
leakage from any regulated unit, and in downgradient wells must yield 
samples that represent the quality of groundwater passing the points of 
compliance. 

b. The number and location of monitoring wells must be sufficient to identify 
and define all potential release pathways from the unit to the uppermost 
aquifer, based on site specific hydrogeologic characterization. 

VI.D.3. The Department must approve the addition or removal of all monitoring wells that 
are part of the sampling network, prior to installation or abandonment, through a 
permit modification. 

a. All wells removed from the monitoring program shall be abandoned in 
accordance with Permit Attachment Q. Well decommissioning methods 
and abandonment certification shall be submitted to the Department within 
thirty (30) days from the date the wells are removed from the monitoring 
program. 

b. All monitoring wells added to the existing groundwater monitoring system 
described in Permit Section VI.C.l. must be constructed in accordance with 
the requirements of EPA's RCRA Groundwater Monitoring Technical 
Enforcement Guidance Document (TEGD) and approved by the Department. 
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VI.E. GROUNDWATER PROTECTION STANDARD 

VI.E. 1 The Permittee shall monitor the groundwater to ensure that regulated units are in 
compliance with the GPSs under 40 CFR § 264.92, or that the groundwater is 
being actively remediated to attain that standard. The GPSs are based in part 
upon concentrations from the facility's background monitoring, the EPA Safe 
Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs), and the 
Alternate Concentration Limits (ACLs), which are Health-based standards 
calculated by DEQ. (See Permit Attachment N.) 

The hazardous constituents, and their concentration limits (based upon 
background data, SWDA MCLs, or ACLs), are listed in Permit Attachment N, 
and are the basis of the GPSs. 

VI.E.2. The compliance period, during which the GPSs apply, is equal to 30 years from 
the date of the Department's approval of the final closure of the landfill HWMU, 
which was September 3, 1998. Therefore, the period of compliance for the closed 
landfill HWMU is until September 3,2028. 

If the Permittee is conducting corrective action at the end of the specified 
compliance period, then the compliance period shall be extended automatically 
until the Permittee demonstrates that the GPSs have not been exceeded in any 
point of compliance well for three (3) consecutive years. (40 CFR § 264.100(f)) 

VI.F. SAMPLING AND ANALYSIS PROCEDURES 

The Permittee shall use the following techniques and procedures when obtaining 
and analyzing samples from the groundwater monitoring wells described in 
Permit Sections VI.C.l. and VI.C.2. 

VI.F. 1. Samples shall be collected using the techniques contained in the SAP (Permit 
Attachment J). 

VI.F.2. Samples shall be preserved, packed, and shipped or hand-delivered off-site for 
analysis in accordance with the procedures specified in the SAP (Permit 
Attachment J). 

VI.F.3. Samples shall be analyzed in accordance with the methods specified in Permit 
Attachments K and L. 
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VI.F.4. Samples shall be tracked and controlled using the chain-of-custody procedures 
specified in the SAP (Permit Attachment J). 

VI.F.5. The Permittee must determine the concentration of hazardous constituents and 
parameters listed in Permit Attachment K in the groundwater at the point of 
compliance wells at least semi-annually during the compliance period specified in 
Permit Section VI.E.2. 

VI.F.6. The Permittee must analyze samples from downgradient point of compliance 
wells MW-9, MW-13, MW-14, MW-15R, MW-16, MW-17, and MW-19R, for all 
constituents contained in Appendix IX to 40 CFR Part 264 (Permit 
Attachment L, Appendix IX to 40 CFR part 264) at least annually during the 
compliance period. 

VI.G. ELEVATION OF THE GROUNDWATER SURFACE 

VI.G. 1. The Permittee shall determine the groundwater surface elevation at each 
monitoring well specified in Permit Sections VI.C.l. and VI.C.2.a. to 0.01 foot 
each time groundwater is sampled in accordance with procedures contained in the 
SAP (Permit Attachment J). 

VI.G.2. The Permittee shall report the surveyed elevation of any additional or replacement 
monitoring well(s) to 0.01 foot following Departmental approved installation, 
including well construction diagrams. The total depth of wells and the elevation 
of the following shall be recorded: top of the casing, ground surface and/or apron 
elevation, and the protective casing. 

VI.H. STATISTICAL PROCEDURES 

VI.H. 1. The Permittee shall perform a simple empirical comparison of groundwater 
monitoring data to the GPSs and the established background concentrations in 
Permit Attachment M following each monitoring event. Results of this 
evaluation shall be provided in each semi-annual Groundwater Monitoring and 
Remedial Measures Report. 

VI.H.2. The Permittee shall perform a statistical comparison of the groundwater 
monitoring data to the GPSs and established background concentrations, as 
applicable. When using statistical procedures to evaluate the monitoring results, 
the Permittee shall use the procedures in Permit Attachment O, Statistical 
Procedures. Results of this statistical evaluation shall be provided in the annual 
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Groundwater Monitoring and Remedial Measures Report, due no later than March 
1st of each year (Permit Condition VI.K.). (See Permit Condition VI.C.2.d. 
and VI.C.2.e.) 

VI.I. MONITORING PROGRAM AND DATA EVALUATION 

The Permittee shall determine groundwater quality as follows: 

VI.I.l. Sampling and Analysis 

Groundwater samples taken in accordance with Permit Condition VI.C. shall be 
collected, preserved, and analyzed as required by Permit Condition VI.F. and 
Permit Attachment J, SAP. 

VI.I.2. Analytical Constituents 

The Permittee shall determine the concentration of hazardous constituents and/or 
parameters, as specified in Permit Attachment K at least semi-annually in 
accordance with 40 CFR § 264.99(f) and § 264.100(a). The Permittee shall 
determine the concentration of hazardous constituents and/or parameters, as 
specified in Permit Attachment L at least annually in accordance with 40 CFR 
§ 264.99(g) and § 264.100(a). 

VI.I.3. Groundwater Flow Direction and Rate 

The Permittee shall determine the groundwater flow rate in the uppermost aquifer 
and the direction of flow at least semi-annually and reported in the semi-annual 
report. ; 

VI.I.4. Additional Hazardous Constituents - Appendix IX to 40 CFR 264 Analyses 

The Permittee shall analyze samples from point of compliance wells MW-9, 
MW-13, MW-14, MW-15R, MW-16, MW-17, and MW-19R for all constituents 
contained in Permit Attachment L annually to determine whether additional 
hazardous constituents are present in the uppermost aquifer-at levels exceeding 
the established GPS or available screening concentrations. 

a. If the Permittee finds additional constituents present at levels exceeding an 
established GPS or available screening concentration (i.e. not listed in 
Permit Attachment L), the Permittee shall screen against a maximum 
concentration for groundwater protection. Permit Attachment N lists all 
established GPSs. For constituents without an established GPS, the screening 
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concentration shall be the higher of the facility's background concentrations, 
EPA MCLs, DEQ ACLs, or EPA Region III RBCs for tap water. 

b. The Permittee shall notify the director within seven (7) days of any 
exceedances of the maximum concentration limit. The notification shall 
include the concentration of constituent exceeding the GPS and shall identify 
the monitoring well(s) at which the exceedance occurred. Constituents 
exceeding the GPSs or other available screening levels shall be added to 
Permit Attachment K. 

c. The Permittee may resample within (60) days from date of the original 
sampling and repeat the analysis for the detected Appendix IX constituent. If 
the second analysis confirms the presence of constituents at levels exceeding 
an established GPS or an available screening concentration, the Permittee 
shall then report the constituents to the Director in writing within seven (7) 
days and must add it to Permit Attachment K. 

VI.I.5. GPS for Newly Detected Additional Constituents 

For each additional Appendix IX constituent added to Permit Attachment K in 
accordance with Permit Condition VI.I.4. and for which a GPS has not been 
established, the Director shall establish a GPS and amend Permit Attachment N. 
A background value determined through data from at least four (4) samples from 
the specified background monitoring well will be utilized as the GPS under , 
40 CFR§ 264.92 if no applicable MCL is listed in the EPA Safe Drinking Water 
Act or the concentration in the background well exceeds the listed MCL. The 
Director may establish an ACL in accordance with 40 CFR § 264.94(b) and 
Permit Condition VI.I.4. a. 

VI.I.6. Comparison to Groundwater Protection Standards (GPSs) 

For each hazardous constituent listed in Permit Attachments K and L, the 
Permittee shall determine whether there is statistically significant evidence of an 
increase over the GPS for that parameter (or hazardous constituent) each time the 
groundwater is monitored. In determining whether such an increase has 
occurred, the Permittee shall compare the groundwater quality at each monitoring 
well specified in Permit Condition VI.C.l. to the GPS for that constituent 
specified in Permit Attachment N. (40 CFR § 264.99.) 

a. If a single independent sample was collected at the monitoring well, the 
Permittee shall conduct a simple empirical comparison of the GPS and the 
measured value. 

VI-18 



Hazardous Waste Management Permit Module VI 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

b. If multiple independent samples were collected from each monitoring well, a 
statistical comparison to the GPS in accordance with Permit Attachment O, 
Statistical Procedures, shall be conducted. (See Permit Condition 
VI.C.2.d. and VI.C.2.e.) 

VI.I.7. Data Evaluation 

The Permittee shall complete the validation of the data within forty-five (45) days 
of the data being available from the laboratory performing the analyses. 

VI.I.8. Analytical Data Presentation 

The Permittee shall present the groundwater quality at each monitoring well in a 
form appropriate for the determination of statistically significant increases, in 
accordance with 40 CFR § 264.97(h). The Permittee's report shall include at least 
the following information: the constituents analyzed; the SW-846 test methods; 
method detection limits (MDLs); level of quantitation; estimated practical 
quantitation limits (PQLs); the internal laboratory quality assurance/quality 
control (QA/QC); matrix spike duplicates; percent recovery; duplicate analyses; 
dilution factors; any lab specific limit of detection and/or limit of quantitation; 
and, the results of screening analysis. (See Permit Condition VI.C.2.d. and 
VI.C.2.e.) 

VI.I.9 Constituent Removal 

If a monitoring constituent added to the semi-annual monitoring list in accordance 
with Permit Conditions VLI.4.D and VI.I.4.C. has not been detected over a 
period of six consecutive sampling periods in three years, the facility may notify 
the Department and request to remove the constituent from the semi-annual 
groundwater monitoring list (Permit Attachment K). The Department will 
consider approval of such a request, provided the detection limit for the reported 
data is below the applicable GPS for the constituent. The Director's approval 
would be subject to the criteria and standards in 40 CFR § 264.93(b). The 
preceding relief does not preclude the continued requirement of Permit 
Condition VI.I.4. to sample for Part 264, Appendix IX Groundwater Monitoring 
List, constituents listed in Permit Attachment L at least annually. 

VI.J. OTHER SOURCE DEMONSTRATION 

The Permittee may make a demonstration that a GPS as indicated in Permit 
Attachment N was exceeded due to sources other than the "Regulated Unit;" 
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errors in sampling, analysis, and evaluation; or natural variation in the 
groundwater. (40 CFR § 264.99(i)) The demonstration shall be conducted as 
follows: 

a. The Permittee shall include in the notification to the Director in Permit 
Condition VI.I.4., that the demonstration in accordance with 40 CFR 
§ 264.99(i) will be attempted. 

b. Resampling must be conducted within forty-five (45) days of receipt of 
original laboratory data, not to exceed sixty days (60) from date of original 
sample collection. 

c. The Permittee must submit a report to the Director within 90 days of the 
notification that demonstrates a source other than the unit caused the GPS to 
be exceeded or that the apparent non-compliance was a result of an error in 
sampling, analysis, statistical evaluation, or natural variation in the 
groundwater. 

d. The Permittee must also submit to the Director within 90 days of the 
notification in Permit Condition VI.I.4. an application for a permit 
modification to make any appropriate changes in the Corrective Action 
Groundwater Monitoring Program, as applicable, based on the finding of the 
above demonstration. 

e. The Permittee must continue to monitor in accordance with the Corrective 
Action Monitoring Program established under 40 CFR § 264.99(i), and 40 
CFR § 264.100. 

VI.K. REPORTING AND RECORD KEEPING 

The Permittee shall enter all monitoring, testing, and analytical data obtained 
pursuant to Permit Module VI into the operating record. The data packages must 
include all computations, calculated means, variances, t-statistic values, and t-test 
results or the calculations and results of statistical tests that the Department has 
determined to be equivalent as appropriate. Information concerning the 
maintenance and operation of the corrective measures shall also be entered into 
the Operating Record. Reports containing the information shall be submitted in 
accordance with Permit Condition I.E.3. 

The permittee shall submit semi-annual reports no later than March 1st and 
September 1st of each calendar year. The report due no later than March 1st of 
each year shall serve as the annual report and shall contain the required 
information as listed in the following Permit Conditions for the previous calendar 
year. 
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VI.K.l. Groundwater Elevation/Potentiometric Contour Maps 

a. Annually, the Permittee shall submit groundwater elevations and 
potentiometric contour maps depicting groundwater flow paths and supporting 
groundwater elevation data to verify that the monitoring well network 
continues to satisfy requirements of 40 CFR § 264.97(a), at a minimum. 

b. If the evaluation determines that the existing monitoring well network no 
longer satisfies the requirements of 40 CFR§ 264.97(a), the Permittee shall 
immediately submit an application for a permit modification to make any 
appropriate changes to bring the monitoring system into compliance. 

VI.K.2. Contents of Annual Report 

The Groundwater Monitoring and Remedial Measures Report, submitted by 
March 1st of each year, shall include information, data, and applicable 
specifications on the effectiveness of the Corrective Action Program as required 
by Permit Condition VLB., and shall meet all the requirements of an Annual 
Groundwater Report. The annual Groundwater Monitoring and Remedial 
Measures Report shall include, at a minimum, the following information: 

a. Groundwater sampling results collected during the previous calendar year. 

b. Long-term time concentration plots of constituents of concern exceeding 
background and/or GPS for each well. 

c. When appropriate, graphic representation of groundwater contamination 
plumes for constituents exceeding background. 

d. Laboratory certificates from the previous year. 

e. Potentiometric surface maps and static groundwater level elevation data 
during each sampling event during the previous calendar year. 

f. Evaluation of groundwater flow directions and gradients. 

g. Calculated or measured rate of migration of hazardous constituents in the 
groundwater. 

h. Statistically calculated background values, updated, as applicable. 

i. Statistical evaluations, as applicable, of the groundwater data collected during 
the previous calendar year, including all computations, calculated means, 
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variances, t-statistic values, and t-test results or the calculations and results of 
statistical tests. 

j . Remediation systems operations and maintenance data including electron 
donor injection information and remedial effectiveness evaluation including 
applicable remedial effectiveness monitoring data as specified in the CAP 
(Permit Attachment T). 

k. Copies of all notifications and reports submitted as required by this Permit. 

1. Recommendations for any changes to the existing Corrective Action 
Program, CAP, and the groundwater monitoring programs. 

VI.K.3. The Department shall be notified in writing when the remedial system is taken 
off-line or is being repaired, or when equipment is replaced, or upgraded and the 
anticipated or actual duration when the remedial system repair or off-line 
condition is greater than 30 days. When the remedial system is taken off-line and 
the period is less than 30 days, then such incident shall be noted in the Operating 
Record and included in the relevant subsequent semi-annual monitoring report. 
Note that such notification is required only for action or inaction other than the 
regular routine operation of the system set forth in this Permit Module VI, and/or 
as specified in Permit Attachment T, Corrective Action Plan For 
Groundwater. 

VI.L. ASSURANCE OF COMPLIANCE 

The Permittee shall demonstrate to the Department that groundwater monitoring 
and corrective action remedial measures necessary to achieve compliance with the 
GPSs of 40 CPR § 264.92, are performed in accordance with the requirements of 
this Permit, the Permit Module VI, and Permit Attachment T, CAP, during the 
period of compliance of this Permit. 

VI.M. SPECIAL REQUIREMENT IF ADDITIONAL CORRECTIVE ACTION 
AT THE REGULATED UNIT IS REQUIRED 

In accordance with the requirements of this permit and the VHWMR, if the 
Department or the Permittee has determined that additional corrective action at 
the point of compliance of the Waste Management Area is required, this Permit 
Section (VI.M.) applies. The Permittee is responsible for compliance with 
Permit Section VI.M. immediately upon notification by the Department that 
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additional corrective action is required at the point of compliance 
(40 CPR 264.99(h)(1). 

VI.M.l. The Permittee must notify the Department in writing within seven (7) days from 
the date that the analytical data is available from the laboratory that a GPS 
(Permit Attachment N) has been exceeded for any constituent listed in Permit 
Attachment K at any monitoring well in which the GPS has not been exceeded 
previously, and where the Department has not been previously notified, in 
accordance with Permit Condition VI.I. 

VI.M.2. Within 180 days from the date when the new GPS exceedance was first identified 
by the Permittee, the Permittee must submit a Plan for its proposed Corrective 
Action(s) to address the exceedance (40 CFR § 264.99(h)(2). 

The Permittee is to choose the proposed Corrective Action(s) or remedial 
measures from all of the technologically feasible Corrective Action (remedial 
measures) alternatives, which were investigated, evaluated, and documented in 
the revised Corrective Action Plan. The Plan shall address and conform to 
requirements set forth at 40 CFR 264.99(h)(2) and shall constitute the Permittee's 
application for a permit modification to initiate the additional Corrective 
Action(s). (40 CFR § 264.990) and § 264.100(h)) 

VI.M.3. To demonstrate an alternative contamination source for the GPS exceedance, 
other than the "Regulated Unit," the Permittee should follow the procedures set 
forth at 40 CFR § 264.99(i) and in Permit Condition VI.J. 

VLN. REQUESTS FOR PERMIT MODIFICATION 

VI.N. 1. If the Permittee or the Department determines that groundwater corrective action 
is required to protect human health and the environment or if the Department 
determines that the corrective action ongoing at the facility is not adequate, the 
Permittee shall submit to the Department an application for a permit modification 
to establish or modify a Corrective Action Program meeting the requirements of 
40 CFR 264.100 within 90 days of receipt of the Department's determination that 
corrective action is required. 

VI.N.2. If the Permittee or the Department determines the Corrective Action Monitoring 
Program no longer satisfies the requirements of 40 CFR § 264.99 and § 264.100, 
then within 90 days, the Permittee must submit an application for a permit 
modification to make any appropriate changes and which meet the applicable 
requirements of 40 CFR § 264.99, and 40 CFR § 264.100. 
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MODULE VII 

FACILITY SITE-WIDE CORRECTIVE ACTION 

VILA. CORRECTIVE ACTION FOR CONTINUING RELEASES: 
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

VII.A.l. Section 3004(u) of RCRA, 42 U.S.C. § 6924(u), and regulations codified at 40 
CFR §264.101, provide that all permits issued after November 8, 1984 must 
require corrective action as necessary to protect human health and the 
environment for all releases of hazardous waste or hazardous constituents from 
any solid waste management unit (SWMU), regardless of when waste was placed 
in the unit. 

VII.A.2. Under Section 3004(v) of RCRA, 42 U.S.C. § 6924(v), and 40 CFR § 
§264.101(c), the Department may require that corrective action at a permitted 
facility be taken beyond the facility boundary where necessary to protect human 
health and the environment, unless the owner or operator of the facility concerned 
demonstrates to the satisfaction of the Department that, despite the owner or 
operator's best efforts, the owner or operator was unable to obtain the necessary 
permission to undertake such action. 

VII.A.3. Section 3005(c)(3) of RCRA, 42 U.S.C. § 6925(c)(3), and the Virginia Hazardous 
Waste Management Regulations (VHWMR), 9 VAC 20-60, and as incorporated 
by reference under the RCRA Regulations under 40 CFR § 270.32(b)(2) provides 
that each permit shall contain such terms and conditions as the Department 
determines necessary to protect human health and the environment. 

VII.A.3. If the Department determines, subsequent to the issuance of this Permit, that 
additional permit conditions are necessary to protect human health or the 
environment, this permit shall be modified in accordance with the applicable 
provisions of the VHWMR, under 40 CFR § 270.41 and/or 40 CFR § 270.42. 

VII.A.4. On December 31, 1991, the United States Environmental Protection Agency (U.S. 
EPA) and the U.S. Department of Navy (DON), Marine Corps Combat 
Development Command, Quantico, Virginia, (MCB, Quantico) entered into a 
entered into a Federal Facility Compliance Agreement (FFCA), Administrative 
Agreement on Consent under RCRA §7003 (Docket No: RCRA-III-FF-RCRA-
008). The FFCA directs the DON and the MCB, Quantico to achieve and 
maintain compliance with RCRA requirements, including effecting proper closure 
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of 20 units identified in the RCRA FFCA, paragraphs 2-20 and to conduct the on
going remedial investigation activities in accordance with the requirements of 
CERCLA (42 USC§9601-9675) under the authority of RCRA §7003 to fulfill the 
requirements of 40 CFR § 264.101. 

The MCB, Quantico, was included on the final National Priority List (NPL) 
listing on June 30,1994. 

A Federal Facilities Agreement (FFA) was signed between the U.S. EPA and the 
DON on February 5,1999. The FFA is intended to cover the investigation, 
development, selection, and implementation of Response Actions for all releases 
or threatened releases of hazardous substances, contaminants, hazardous wastes, 
hazardous constituents, or pollutants at or from MCB, Quantico. The FFA covers 
all phase of remediation for these releases, which bring together under one 
agreement, the requirements for remediation and the system to be used to 
determine and accomplish remediation, and the sites under the initial RCRA 
FFCA. CA will continue to be addressed at the MCB Quantico Facility under the 
FFA. 

Effective June 1,2011, 315 potential sites (solid waste management units 
(SWMUs) and/or areas of concern (AOCs)) are in review as part of this FFA 
investigation and remediation process and are sites to be included in the new FFA, 
which was under negotiation at the time of this Permit reissuance. As part of this 
FFA effort, the MCB, Quantico Site Management Plan (SMP) and Military 
Munitions Management Plan (MMMP) were prepared and are being used by the 
Navy, MCB, Quantico, the Department, and the U.S. EPA Region III as a 
planning tool for reviewing, summarizing, and prioritizing remedial response 
activities. 

The above Final FFA (Agreement), dated February 1999, was submitted as part of 
the permit application for reissuance, and are incorporated by reference in this 
Permit to demonstrate compliance with the requirements of 40 CFR § 264.101, 
Corrective Action for Solid Waste Management Units. 

The SMP and MMP are updated annually and include proposed activities, actual 
projected schedules, and target dates for completion of investigation and/or 
remediation activities. The 2009 updated copies of the SMP and MMP were 
submitted as part of the permit application for reissuance and are incorporated by 
reference in this Permit to demonstrate compliance with the requirements of 40 
CFR § 264.101, Corrective Action for Solid Waste Management Units. 
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Electronic copies (CDs) of the 2009 SMP and MMP are included under Permit 
Attachment R. 

VII.B. EMERGENCY RESPONSE: RELEASE REPORTING 

VII.B.l. Emergencies 

If, at any time during the term of this Permit, the Permittee discovers that a 
release of hazardous waste or hazardous constituents at or from the facility, under 
existing environmental laws, including, but not limited to § 103 of the 
Comprehensive Environmental Response, Compensation, and Liability Act, is 
presenting or may present an imminent and substantial endangerment to human 
health or the environment, the Permittee shall take the following actions: 

a. Notify the Department, as soon as practicable and shall be provided orally 
within 24-hours of the Permittee becoming aware of the circumstances. The 
notice shall include a description of the source, nature, location, and amount 
of such release and the actions taken and/or to be taken (to the extent known) 
to address such release. Such notification shall be confirmed in writing 
within five (5) calendar days of the discovery of such release unless the 
Director waives the requirement for the submittal of the written report within 
five days. (See Permit Condition I.H.12.) (40 CFR § 270.30( 1)(6 )(iii)). 

b. Unless otherwise directed by the Department, immediately take such 
action(s) as are necessary under existing environmental laws and as 
appropriate to address such release. 

VII.B.2. Releases 

If at any time during the term of this Permit, the Permittee discovers a release of 
hazardous waste or hazardous constituents at or from the facility which: 

a. Is not being addressed by corrective measures at the time of such discovery; 
or 

b. Is not being addressed pursuant to Permit Condition VII.C.l. and in 
accordance with the protocols and procedures specified in the Federal 
Facilities Agreement (FFA) as described under Permit Condition VII.A.4. 
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The Permittee shall notify the Department, in writing, of the nature, source, 
extent, location, and approximate amount of the release within five (5) calendar 
days of such release. (See Permit Conditions I.H.12. and VII.B.l) 

VII.B.3. Reporting Releases 

Nothing in this permit shall relieve the Permittee of any obligation it may have 
under any law, including, but not limited to, Section 103 of CERCLA, 42 USC § 
9603, to report releases of hazardous waste, hazardous constituents, or hazardous 
substances at, to, or from, the facility. 

VII.C. SOLID WASTE MANAGEMENT UNIT (SWMU) ASSESSMENT 

VII.C.l. Existing SWMUs: 

The information regarding SWMUs at the facility is based upon previous studies 
conducted with respect to the Permittee's listing on the National Priority List 
(NPL). Attachment R contains a summary of the previous investigations and a 
listing of SWMUs and Areas of Concern (AOCs) at the faculty. 

VII.C.2. If, after the date of issuance of this Permit, the Permittee discovers any additional 
SWMU(s) at the facility, they shall provide the EPA and the Department with 
written notification of such discovery no later than 30 calendar days after the date 
discovered. The notification shall include, but not be limited to, the following 
information: 

a. A description of the SWMU's type, function, dates of operation, location 
(including a map), design criteria, dimension, materials of construction, 
capacity, ancillary systems (e.g., piping), release controls, alterations made to 
the unit, engineering drawings, and all closure and post-closure information 
available, particularly whether wastes were left in place; 

b. A description of the composition and quantities of solid wastes processed by 
the units with emphasis on hazardous wastes and hazardous constituents; and 

c. A description of any release (or suspected release), as described in Permit 
Condition VII.B.l., of hazardous waste or hazardous constituents originating 
from the unit. The notification shall include information on the date of 
release, type of hazardous waste or hazardous constituents released, quantity 
released, nature of the release, extent of release migration, and cause of 
release (e.g.: overflow, broken pipe, tank leak, etc,). Also, the notification 
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shall provide any available data which would quantify the nature and extent 
of environmental contamination, including the results of soil and/or 
groundwater sampling and analysis efforts, Likewise, the notice shall submit 
any existing monitoring information that indicates whether releases of 
hazardous waste or hazardous constituents have or have not occurred or are 
or are not occurring, The Permittee may refer to information regarding 
releases previously submitted to the Department under Permit Condition 
VII.C. 

VII.C.3. Upon completion of closure or corrective action activities of any SWMU or AOC, 
the Permittee shall maintain in the Facility operating record a record of the 
closure and/or corrective action measures taken and the complete administrative 
record for the SMWUs and AOCs. Information shall include, but not be limited 
to, the documentation regarding the following: SWMU and/or AOC investigations 
and findings, remediation measures taken, and the nature and extent of the 
remaining constituents of concern (COCs) for each SWMU and AOC and the 
associated risks to human health and/ or the environment related with COCs, and 
whether engineering and/or institutional controls are needed to be protective of 
human health and/or the environment for each SWMU and AOC. 

VII-5 



Hazardous Waste Management Permit Module VIII 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

MODULE VIII 

GAS MANAGEMENT PROGRAM 

VIII.A. HIGHLIGHTS - BACKGROUND 

Pursuant to 40 CFR § 270.31, the Permit shall specify the proper use, maintenance, and 
installation of monitoring equipment, when appropriate. 

Results from gas monitoring probes, collected at Russell Road Landfill in 2000, indicated levels 
of methane gas was in exceedance of the lower explosive limit (LEL) (5 % methane in air by 
volume) at the landfill facility boundary. In response, the Permittee submitted and implemented 
a Methane Gas Migration Assessment and Remediation Plan, dated January 2001, which is 
provided in Permit Attachment S. 

As part of the permit application for reissuance, in 2010 - 2011, the MCB Quantico submitted a 
Methane Gas Migration Assessment and Remediation Plan Addendum (Plan Addendum), dated 
June 2011. Information provided in the Plan Addendum indicates that methane gas migration 
has been successfully mitigated or controlled and no methane gas exceedances of the LEL have 
been detected in more than 16 quarterly gas monitoring events from the gas monitoring wells 
(GMWs) and the leachate sump, the sole structure constructed in the landfill facility. 

This Permit Module VIII establishes the requirements for the gas management program at the 
Russell Road Landfill Facility. 

VIII.B. GENERAL REQUIREMENTS 

VIII.B.l. To provide for the protection of public health and safety, and the environment, the 
operator shall ensure that methane generated at the facility is controlled during the 
periods of operation, closure, and post-closure care, in accordance with following 
requirements: 

a. If structures are constructed on the landfill facility (other than gas control or 
recovery system components) the concentration of methane gas generated by 
the landfill shall not exceed 25% of the lower explosive limit (LEL) for 
methane in said structures, (i.e. not exceeding methane 1.25 % by volume in 
air (25° C, 760 mm Hg.) 

b. The concentration of methane gas generated by the facility shall not exceed 
the LEL for methane at the landfill facility boundary, (i.e. not exceeding 
methane 5% by volume in air (25° C, 760 mm Hg) 
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VIII.B.2. The gas monitoring program, as enhanced in Section 6 of the Methane Gas 
Migration Assessment and Remediation Plan (Permit Attachment S), shall 
continue throughout the Post-closure Care period or until the Permittee receives 
written authorization to discontinue the gas monitoring program from the 
Department. Authorization to cease gas monitoring and control shall be based on 
a demonstration by the Permittee that there is no potential for gas migration 
beyond the landfill facility boundary or into facility structures. 

VIII.B.3. Gas monitoring and control systems shall be modified, during the post-closure 
maintenance period, to reflect changing on-site and adjacent uses. Post-closure 
land use at the site shall not interfere with the function of gas monitoring and 
control systems. 

VIII.B.4. The Permittee may request a reduction of monitoring or control activities based 
upon the results of monitoring data collected. The request for reduction of gas 
monitoring or control activities must be submitted in writing to the Department. 

VIII.C. GAS MONITORING 

At a minimum, gas monitoring must ensure the following: 

VIII.C. 1. The gas monitoring network must be maintained to ensure detection of the 
presence of methane gas migrating beyond the landfill facility boundary and into 
facility structures, if constructed. 

VIII.C.2. The gas monitoring network shall be maintained to account for the following site 
specific site characteristics, and potential migration pathways or barriers, 
including, but not limited to the following: 

a. Local soils and rock conditions, (e.g., sandy soils and fractured rock may 
allow decomposition gases to migrate rapidly.) 

b. Hydrogeological and hydraulic conditions surrounding the facility, (e.g., the 
presence of streams, ponds, drainage structures, etc., can have a major impact 
on the propensity of decomposition gases to migrate.) 

c. Locations of buildings and structures relative to the waste disposal area. 

d. Adjacent land use, and habitable structures within 1000 feet of the landfill 
facility boundary, (i.e., if residences, schools, day care centers, etc., are 
adjacent to the landfill, monitoring locations may be require closer spacing.) 
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e. Man-made pathways, such as underground construction, (e.g., methane gas 
will seek the easiest pathway, such as the bedding material used in 
underground utilities such as underground power lines, sewers, water lines, 
etc.) 

f. The nature and age of waste and its potential to generate methane gas. (e.g., 
the depth of the waste and former waste management practices can have a 
major impact on the potential for wastes to generate methane gas. 

VIII.D. MONITORING FREQUENCY 

VIII.D. 1. The gas monitoring frequency has been reduced to annually based upon the 
findings of the Methane Gas Migration Assessment and Remediation Plan 
Addendum (Plan Addendum), dated June 2011. . 

VIII.D.2. More frequent monitoring may be required by the Department at locations where 
monitoring results indicate that methane gas migration is occurring. In addition, 
if structures are added to the landfill facility, more frequent monitoring may be 
required in structures where methane results indicate that methane could 
accumulate. 

VIII.E. RECORDKEEPING 

The Permittee shall keep records of gas monitoring results throughout the Post-
closure Care period. Monitoring records shall include the following: 

VIII.E.l. The concentrations of the methane as measured at each probe and (if structures 
are added to the facility) within each on-site structure. The units of measure must 
be clearly indicated because different monitoring devices measure concentrations 
in various units, (i.e., % LEL, % Methane, ppm, etc.) 

VIII.E.2. The documentation of date, time, barometric pressure, atmospheric temperature, 
general weather conditions, and probe pressures. The verification of weather 
conditions during sampling events is very important because differing weather 
conditions can impact decomposition gas monitoring results in a large degree, 
(e.g., elevated concentrations during periods of low atmospheric pressure and 
depressed concentrations during periods of high atmospheric pressure are 
expected.) 
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VIII.E.3. The names of sampling personnel, apparatus utilized, and a brief description of 
the sampling methods used. Varying the types of sampling apparatus and the 
sampling methods used can result in monitoring which indicates false positives. 

The recommended apparatus for monitoring for landfill decomposition gases is an 
infrared detector. In addition, sampling should be performed in a manner that 
three volumes of gas are extracted from each probe with the maximum and steady 
state methane concentration being recorded. Extraction or purging of gas in 
excess of three volumes of the individual sampling probe can result in migration 
of decomposition gases to the probe which would result in a false positive 
sampling result. 

VIII.E.4. A numbering system to correlate monitoring results to a corresponding gas 
monitoring well or probe location. Gas monitoring wells or sample probes should 
be numbered, labeled, and mapped in a manner so that any personnel can locate 
any individual gas monitoring well or probe in the field. 

VIII.F. GAS CONTROL SYSTEM 

VIII.F. 1. The gas control system, described in Permit Attachment S, shall be maintained 
so to address the following: 

a. Prevent methane accumulation in any on-site structures if they are 
constructed on the landfill facility. The gas control system or measure may 
include, but may not be limited to, installation specific to these structures of 
methane monitors, building exhausts, air handlers, etc. 

b. Reduce methane concentrations at monitored landfill property boundaries to 
below LEL levels specified in this Permit in the timeframes specified in the 
approved gas remediation plan. 

c. Provide for the collection and treatment and/or disposal of decomposition gas 
condensate produced at the surface. Condensate generated from gas control 
systems may be recirculated into the landfill provided the facility is equipped 
with liner and leachate control systems. Condensate collected in condensate 
traps and drained by gravity into the waste mass is not considered to be 
recirculation. 

VIII.F.2. Extensive systems to control emissions of non-methane organic compounds may 
be required under the Clean Air Act (40 CFR § 60.33c and 40 CFR Part 750) and 
Emission Standards for Municipal Solid Waste Landfills under 9 VAC 5-40-5800. 
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Gas control systems may also be subject to the Regulations for the Control and 
Abatement of Air Pollution under the Virginia Operating Permit Program under 9 
VAC 5-80-40 or other State Air Pollution Control Regulations. 

VIII.G. EMERGENCY CONTINGENCY MEASURES 

VIII.G.l. If the gas control system, described in Permit Attachment S, fails to prevent 
methane concentrations from either exceeding one or both of the following: 
(1) 1.25% by volume in air (250 C, 760 mm Hg) in structures on the landfill 
facility (other than gas control or recovery system components), or (2) 5% by 
volume in air at the landfill facility boundary, then the Permittee must: 

a. Take all immediate steps necessary to protect public health and safety. The 
Permittee's contingency plan shall specify emergency contacts and what 
measures will be taken to protect public health and safety. These measures 
include, but are not limited to, contacting the local fire marshal, securing the 
affected areas from public access, evacuating buildings, etc. 

b. Notify the Department within 24 hours verbally and in writing within five 
days of learning that the levels specified in this Permit have been exceeded, 
and indicate what has been done or is planned to be done to resolve the 
problem. (See Permit Condition I.H.12.) 
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MODULE IX 

SCHEDULE OF COMPLIANCE 

IX.A. REGULATED UNIT - GROUNDWATER CORRECTIVE ACTION 

IX.A. 1. On September 10,2004, the Department approved a Class 3 permit modification 
of the MCB Quantico Facility's Post-Closure Permit to incorporate the Corrective 
Action Plan for Groundwater at the Russell Road Landfill (CAP), dated January 
2004, and to make other applicable modifications to the Facility's Permit. The 
original CAP was prepared by Battelle of Columbus, OH. 

Within 90 days of the effective date of this above noted Class 3 permit modification 
and Department's approval of the CAP, the Permittee was required to begin 
monitored injection of the electron donor material into contaminated groundwater at 
the North and South ends of the Russel Road Landfill, and monitoring of the 
groundwater treatment areas as specified in the original Permit Module VI, 
Groundwater Corrective Action, and Permit Attachment T, Corrective Action 
Plan for Groundwater at the Russell Road Landfill. (Injections of electron donor 
material into groundwater actually began in 2003.) 

IX.A.2. Since the CAP was initially submitted to the Department, there have been three 
primary periods of corrective action or remediation activity to treat the groundwater 
at the Russell Road Landfill as follows: 

a. The first corrective action period was implemented from October 2003, through 
May 2004. 

b. The second corrective action period began in April 2005, and ended in March 
2006. There were four injections of electron donor material into the groundwater 
within this period: April 25, 2005, July 29, 2005, October 24, 2005, and January 
19,2006. 

c. The third corrective action period began in June 2007, and continued through 
2010. In June 2007, additional injection points or injection wells were installed 
to treat groundwater within the South end Treatment Area. Quarterly injection of 
HRC® occurred within the North and South Treatment Areas in 2007 and 2008. 
In 2009 and 2010, HRC® was injected within the North and South Treatment 
Areas on a semi-annual basis. 

IX.A.3. On June 1,2011, the Permittee submitted an updated Corrective Action Plan (CAP) 
as part of the revised RCRA Permit Application for Permit renewal or reissuance. 
The updated CAP for Marine Corps Base Quantico is entitled Draft Corrective 
Action Plan for Russell Road Landfill, dated June 2011. (See Permit Attachment 
T.) This updated and revised CAP includes updated data, discusses remedial 
activities, and provides a discussion of evaluations and findings since the inception of 
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the CAP, and provides a projected treatment program and schedule for the near term 
period of the reissued Permit (2011). The updated short-term schedule in the above 
CAP is provided under Section 7.0, Schedule, and within Table 7-1, Schedule for 
Corrective Action Activities at RRL, Russell Road landfill, Quantico, VA. 

Table 7-1 provides the implementation of recommended CA evaluation sampling in 
accordance with the CAP, Table 6-1, South End RRL Focused Investigation 
Analytical Parameters Summary, Russell Road Landfill, MCB Quantico, VA. 

The field implementation of the CA evaluation sampling of the South End of the 
RRL was scheduled to occur in June 2011. The interpretation of the data from above 
sampling of the South End of the RRL is scheduled to occur from August 2011, 
through December 2011. 

A CAP Addendum will be prepared and drafted in consultation with the Department 
and will be submitted by the Permittee to the Department for review and 
consideration for approval. The summary of the data, evaluations, and findings in the 
above South End RRL Focused Investigation will be incorporated into the Annual 
Remedial Measure Report submittal for 2011 to the Department. 

Future Schedules associated with remedial measures of the RRL under the CAP will 
be in accordance with CAP submittals and approvals by the Department and such 
approvals will be considered to be incorporated by reference into this Permit. Such 
submittals, upon approval by the Department, will be added to the Permit 
Attachment T, Corrective Action Plan for Groundwater at the Russell Road 
Landfill, for CAP tracking purposes and will not require a permit modification, 
unless it is determined that such the revisions to the CAP are considered to 
significantly change the purpose and general remedial design specified in the current 
CAP, dated June 2011. 

The need for a subsequent permit modification to incorporate changes to the 
approved CAP will be made on a case-by-case basis regarding each submittal to the 
Director and will be based upon the significance and the nature and extent of 
proposed revisions to the current CAP. 
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ATTACHMENT A 

MARINE CORPS BASE QUANTICO, QUANTICO. VA 

FIGURE A-l, FACILITY LOCATION MAP 

FIGURE A-2, MCB QUANTICO BASE MAP 

FIGURE A-3, RUSSELL ROAD LANDFILL LOCATION MAP 



PGH P:\GIS\OUANTICO_MCBWAPDOCS\MXDWICINITY ..MAP.MXD 6/23/11 KM 

SITE LOCATION MAP 
MCB QUANTICO. VIRGINIA 

APPROVED BY 

j . Buei. 
DATE 

05/23/11 
APPROVED 8Y 

FIGURE NO. 

FIGURE A-1 
REV 

0 

file://P:/GIS/OUANTICO_MCBWAPDOCS/MXDWICINITY


Fauquier 
County 

Legend 

| J Property Boundary 

8*J? Lakes/Reservoirs 

— — Russell Road Landfil 

Trails 

Streams 

Breckenridge Reservoir 

Russell Road Landfill 

Quantico Creek 

Lunga 
Reservoir 

Chopawamsic Creek , 

POTOMAC 
RIVER 

as REFERENCES DRAVW BY DATE 

CHECK£DBY DATE 

COST/SCHEDULE-AREA 

SCAtE 

AS NOTED 

BASE MAP 
RUSSELL ROAD LANDFILL 
MCB, QUANTICO, VIRGINIA 

APPROVED BY 

APPROVED BY 

DRAWINn NO. 

A-2 
REV 

_ 2 _ 



• 
3H ^<«/OUA^TIO0_MCa>(^PDCCS'MXD'Rli^EU_flO_Sirf>MKMXD « » J I KM 

r-^""^ >y 
*> i /CD 

1 
1 

Site Location 

H| 

p&^i 

N 

1 
J 

Legend 

] Cap/ Limito( Vferte Boundary 

— — Sits I Landfill Boundary 

Str*arri 

SOB 0 

DRAWN BY 

4. ENGLISH 

DATE 

pawn Tfc TETHATECH 
CCNrPACTkiUMgEI I CTO NUMBER 

JUC6 

CHECKED 9Y 

J. BUEL 

DATE 

5'23.'11 

SCALE 

AS NOTED 

SITE LOCATION 
RUSSELL ROAD LANDFILL 
MCB QUANTICO, VIRGINIA 

APPROVED EY 

J. BUEL 

DATE 

S/23/11 

APPPOVEO EY DATE 

ftCR/W MO 
FIGURE A-3 





Hazardous Waste Management Permit Attachment B 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1, 2011 

ATTACHMENT B 

RUSSELL ROAD LANDFILL 

MARINE CORPS BASE QUANTICO, QUANTICO, VA 

FIGURE B-l, SITE PLAN - CROSS SECTION TRANSECTS, RRL, MCBQ 

FIGURE B-2, CROSS SECTION A-A', RRL, MCB QUANTICO 

FIGURE B-3, CROSS SECTION B-B', RRL, MCB QUANTICO 

FIGURE B-4, CROSS SECTION C-C\ RRL, MCB QUANTICO 

FIGURE B-5, CROSS SECTION D-D', RRL, MCB QUANTICO 

FIGURE B-6, STRATIGRAPHIC COLUMN, RRL, MCB QUANTICO 

FIGURE B-7, POTENTIOMETRIC SURFACE MAP, RRL, MCB QUANTICO 

FIGURE B-8, EXISTING PERIMETER LEACHATE COLLECTION SYSTEM 
AND CAP DETAIL, RRL, MCB QUANTICO 
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ATTACHMENT C 

RUSSELL ROAD LANDFILL 

MARINE CORPS BASE QUANTICO, QUANTICO, VA 

FIGURE C-l, SITE PLAN - MONITORING WELL LOCATIONS, RRL, MCBQ 
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ATTACHMENT D 

LIST OF WASTES, HAZARDOUS WASTES, AND LEACHATE (F039) INFORMATION 

CLOSED RUSSELL ROAD LANDFILL 

D.l. LIST OF WASTES AND HAZARDOUS WASTES 

The Table 2-1, in Appendix D-l, contains an estimate of the solid and hazardous wastes 
which were placed or disposed within the Russell Road Landfill during the landfill's 
operational period from 1971 to 1983. 

In addition to the wastes listed in Table 2-1, Information within the previous Post-Closure 
Permit documented that the following various wastes were disposed within the landfill at 
unknown quantities: ammunition crates, gas masks, cleared brush and debris, water heaters, 
tar, ceiling tiles, insulation, drywall frames, mattresses, coaxial cables, tires, steel lockers, 
scrap steel, old meat, and unserviceable steel helmets, boots, canteens, etc. 

D.2. Chemical and Physical Analysis of the RRL Multi-Source Leachate (F039) 

In accordance with 40 CFR § 270.14(b)(2), the facility is to provide a chemical and 
physical analyses of the hazardous waste and hazardous debris to be handled at the 
facility. At a minimum, these analyses shall contain all the information which must be 
known to treat, store, and/or dispose of the wastes properly in accordance with 40 CFR 
Part 264 and Part 268. 

In accordance with 40 CFR § 268.7, Testing, Tracking, and Recordkeeping Requirements 
for Generators, Treaters, and Disposal Facilities, a generator of hazardous waste must 
determine if the waste has to be treated before it can be land disposed. This is done by 
determining if the hazardous waste meets the treatment standards in 40 CFR § 268.40, 
§ 268.45, or § 268.49. 

The RRL Facility is a "Regulated Unit," which is a landfill used for the disposal of an 
undetermined amount of hazardous wastes of various characteristic and listed hazardous 
wastes with various hazardous waste codes or numbers. 

Under the RCRA Regulations, the Hazardous Waste Code/Number F039 is defined as 
follows: Leachate (liquids that have percolated through land disposed wastes) resulting 
from the disposal of more than one restricted waste classified as hazardous under 40 
CFR Part 261, Subpart D (Listed Hazardous Wastes). (Leachate resulting from the 
disposal of one or more of the following EPA Hazardous Wastes and no other Hazardous 
Wastes retains its EPA Hazardous Waste Number(s): F020, F021, F022, F026, F027, 
and/or F028. 

Therefore, in accordance with the RCRA, the leachate collected from the landfill's 
perimeter leachate collection system and sump is considered to be a hazardous waste 
multisource leachate (F039) and must be managed as hazardous waste until demonstrated 

D-l 
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to be non- hazardous through a combination of testing and/or knowledge and based on 
the EPA's "Contained-in Policy." 

Groundwater contaminated with multi-source leachate and which contains hazardous 
constituents present in the leachate is to be managed as a hazardous waste and 
demonstrated to be non-hazardous through a combination of testing and/or knowledge 
and based on the EPA's "Contained-in Policy. 

D.3. F039 Leachate Waste Profiles and Analytical Data 

Appendix D-2 provides waste characterization profiles and analytical data for leachate 
which has been managed and shipped off-site for subsequent management, treatment, and 
disposal in accordance with the RCRA Regulatory requirements. These records and 
other required records for leachate management, treatment, and disposal are on file at the 
MCB Quantico's Natural Resources and Environmental Affairs (NREA) Office. 

D.4. LDR Notification and Certification Requirements 

In accordance with 40 CFR 268.7, if the multi-source leachate (F039) will be managed at 
an off-site treatment, storage, or disposal facility, the owner/operator must submit to the 
facility either: 

1. A notification and certification that the multi-source leachate meets the treatment 
standards in 40 CFR § 268.41 and § 268.43, including the information specified in 
40 CFR § 268.7(a)(2), or; 

2. A notification that the multi-source leachate does not meet the treatment 
standards, including the information specified in 40 CFR § 268.7(a)(1). 

Please provide documentation regarding documentation regarding compliance with the 
above. 

Appendix D-3 provides the owner certification in accordance with 40 CFR § 268.7(a)(3) 
which provides the "Certification Requirements for Generators of Waste That Meet 
Treatment Standards." 

Appendix D-3 also provides the owner certification in February 2001, in accordance 
with 40 CFR § 268.7(a)(2) for the treatment and disposal of the landfill leachate, 
identified as EPA Hazardous Waste Code Number F039. The treatability group of the 
above leachate waste is identified as non-wastewater, F039 waste requiring treatment. 
The manifest number of the initial shipment of waste associated with the certification is 
NJA3188287. The waste analysis data, is attached to the certification in February 2001, 
and the certification statement signed by an authorized representative. 

D-2 
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A copy of these certifications, and data, along with the originating manifests are 
maintained in the MCB Quantico's RRL files located at the MCB Quantico NREA office. 

These certification records and other required records for leachate management, 
treatment, and disposal are on file at the MCB Quantico's Natural Resources and 
Environmental Affairs (NREA) Office. 
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APPENDIX D-l 

TABLE 2-1, ESTIMATED TYPE, QUANTITY AND ORIGIN OF WASTES AND 

HAZARDOUS WASTES DISPOSED IN THE RUSSELL ROAD LANDFILL 

MCB QUANTICO, QUANTICO, VIRGINIA 

D-4 



tat}!e2-l 
Estimated Type, Quantity, arid Origie of Uncharacterlzed: Wastes In Ruissell Road Landfill 

Rimell Road Land fill 
Qo a ntico, Virginia 

U rich aracterlzed Waste 

faint1'* . . . 
Paint thinner and cleaner*' 

| Vehicle batteries5*' 

.Sludge: from Viscbnine^ 
Compressor oil — .-•„ 
Sludge from paint spray boath1^ . . - -. -
Oil drums • * . . - . . . _ . -

-bas cylinders 
Partially, filledpaintcani 
Orywallsealer 
Partially filled gasoline cans 
Engine oils 
Photographic and Dther unidentified chemicals 
Cleanup materials from the 11/17/78 JP-4 spill and other oil spills 
Movie film and magnetic tape 

Estimated 
Quantity 

27,000salloris 
-IfilOOtfiallons 

2,8pp'^atieri«|. 

7 gallons 
30 gallons 

iibodiaiiots: . 
unknown 
unknown" 
unknown 
unlaid wn^ 
unknown 
unknown 
unknown 
unknown 
unknown 

Origin 

pMt'siioD 
paintsbop 

motor transport; 
.maintenance 

air conditioning shop 
air conditioning shop 

paint'ShOp 
•- OTLkhowjv 

lurMbwh 
unknown 
urjamwn : 

unknown: 
unknown 
iunknbwh. 
unknown 
unknown 

(42,000 gal/year) {5% wasted) (13 years of operation) = 27,000 gallons 
(23,900 gal/year) (5% wasted) (13' yearsof operation) = 16,000 gallons 
(400 batterics/ycar) (7 years of battery disposal) = 2,800 batteries 
(50 gal/year used) (1% to sludge) (13 years of operation) = 7 gallons 
(25 gal/year used) (10% survived burning) (13 years of operation) • 30 gallons 
(836 gai/year used) (10% survived burning) (13 years of operation) = 1,000 gallons 

Source: Ensafe/Allen and Hoshall, 1994a 
(OHM, 1997) estimated the total maximum waste volume to be 24.4 million ft3 or 0.9'miUipTj yd?. 
The volume was estimated assuming a total acreage of the fill (28 acres) and a maximum waste 
depth of 20 ft. 

(a) 
(b) 
(o) 
(«D 
(e) 
(0 
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APPENDIX D-2 

F039 LEACHATE WASTE PROFILES AND ANALYTICAL DATA FOR THE 

RUSSELL ROAD LANDFILL 

MCB QUANTICO, QUANTICO, VIRGINIA 
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Attachment III 

DuPont Environmental Treatment 

Treatment Standards for F039 Multisource Leachate Wastes 
Instructions: Mark the constituents present in the waste.* 

•You are not required to include (his attachment or to mirk the constituents present in the waste because ihe DuPont Wastewater Treatment Plant (WWTP) is 
7cgulatcd under the Clean Water Act, 

Constituents 
of Concern 

Acenaphlhylerte 
_ Acenaplithene 
X Acetone 

Acctonitrile 
Aeetophenotie. 
2-Aceiy!aminafluorcne 
Acrolein 
Actyloniirile 

_ Mdrtn 
d-Aminobiphenyl 
Aniline 
Anthracene 
Aramitc 

_ alpha-BBC 
_beta~BHC 
_delta-BHC 

gamma-BHC 
Benzene 
Beni(a)anthraocne 
Benzo(b)-fluoramhcne 
Benzo(k)-fluoranthene 

_ Benzo(g,h.i)-pery]cne 
Bcnzo(a)pyrene 

_ Bromodichtorortiethane 
_ Methyl bromide {Bromomethane) 

4-Bromophenyl phenyl cber 
n-Butyl alcohol 
Butyl benzyl pbthatau 
2-sec-Butyt-4,6-dlniirophenol 
Catbort disulfide 
Carbon tetrachloride 
Chlordane (alpha & gumma isomers) 
p-Chloraaniline 
Chlorobenzene 

. Chlorobcnzilau 
2-Chloro-I .3-butadiene 
Chlortxtibromomethane 

. Chloroethane 

. bi3(2»Chloroe!hoxy) methane 
_ bis(2-Chloroethyl) ether 

Chloroform 
bis(2-Chlcrotaopropyl) ether 
P'Chloro-m-crcsol 
Chloromcthanc (Methyl chloride) 
2-Cbloroiiaphthalene 
2-Chlorophcno! 
3-Chloropropybne 
Chrysene 
o-Crcsol 
m-Cresol 
p-Crcsol 

Total Composition 
WW 

• (mg/1) 

0.039 
0.059 
0.28 
5.6 
Q.010 
0.059 
0.29 
0,24. 
0.021 
0.13 
0.81 
0.059 
0.36 
0.00014 
0.00014 
0.023 
0.0017 
0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0,35 
0.1! 
0.O55 

. 5.6 ' 
0.017 
0.066 
3.8 
0.357 
0.0033 
0.46 
0.057 
0.10 
0.057 
0.057 
0.27 
0.036 
0.033 
0.046 
0.055 
0.QI8 
0.19 
0.055 
0.044 
0.036 . 
0.059 
0.11 
0,77 
0.77 

Non-WW 
(mg/kg) 

3.4 
3.4 

160 
NA 

9,7 
140 
NA 
84 
0.066 

NA 
14 
3.4-

NA 
0.066 
0.066 
0.066 
0.066 

10 
3.4 
6.8 
6.8 
1.8 
3.4 

15 
15 . 
15 
2.6 

28 
2.5 

NA 
6.0 
0.26 

16 
6.0 

NA 
NA 
15 
6.0 
7.2 
6.0 
6.0 
7.2 

14 
30 
5.5 
i . l 

30 
3.4 
5.6 
5.6 
5.6 

Constituents 
of Concern 

Cyclohenanone 
l,2-Dibromo-3-ohioropropane 

0.36 
0.11 

Ethylene dibromide {1,2-Dibromoethane) 0.028 
Dibromomethane 0.11 
2,4-D (2,4-Dichlorophcnoxyacctic acid) 0.72 

_o,p"-DDD 
_p,p'-DDD 
_o,p"-DDE 
_p,p'-DDE 
_o.p'-DDT 
_p,p'-DDT 

Dibenz(a,h) anthracene 
Dibetizo(a,e) pyrene 
m-Dichlorobenzene 
o-Oiehlorobenzene 
p-Dichlorobenzene 
Dichlorodiiluoromethane 

&. U-Dichloroethane 
1.2-Oichloroethane 

_ 1,1-Dieblotoethylene 
trans-1.2-Dichioroethylerie 
2,4-Dichlorophenol 
2,6-Dichlorophcn.ol 
1,2-Dichloropropane 
cij-1,3-Dichloropropetie 
cranS'lJ-Dkhioropropene 

_Dieldrin 
Diethyl phthalste 
2,4-Dimethyl phenol 

_ Dimethyl phtbalate 
Di-n-btityl pbthslaie 

• 1.4-Diftitrobcnzenc 
, «,6.Dinitro-o-ercsol 
2,4-Dmitropbenol 
2.4-Dinitrotoluene 

, 2,6-Dinitrotoluene 
Di-n-ocryl phthalate 
Di-n-propylnitrojoamir.e 
1,4-Dioxane 

„ . Diphcnyiamine 
Diphcnyl niiroiamfne 

_ l,2-DiphenylhydrM!it\e 
Disulfoion 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endritt 
Endrin aldehydo 
Ethyl acetate 
Ethyl cyanide (Propanenitrilel 
Ethyl benzene 

0.023 
0.023 
0.031 
0.031 
0.0039 
0.0039 
0.055 
0.061 
0.036 
0.0SS 
0.090 
0.23 
0.059 
0.21 
0.O25 
0,054 
O.O'U 
0.04J 
0,85 
0,036 
0.036 
0.017 
0.20 
0,036 
0.0*7 
0.057 
0.32 
0.28 
0.12 
0.32 
0.55 
0.017 
0.40 
12.0 
0.92 
0.92 
0.087 
0.017 
0.023 

0.029 
. 0.029 

0.0028 
0.025 
0.34 
0.24 
0.057 

Total Composition 
'M0K Non-WW 
(ma/1)' (mg/JTg) 

NA 
15 
15 
IS 
10 
0.O87 
0.087 
0.O87 
0.087 
0.087 
0.O87 
8,2 

NA 
5.0 
6.0 
6,0 

. 7.2 
6.0 
6,0 
6,0 

30 
14 
14 
18' 
13 
I a 
0.13 

23 
14 
28 
28 
2,3 

160 
160 
140 
28 
28 
14 

170 
NA 
NA 
NA 

6.2 
0.066 

0,13 
0.13 
0.13 
0.13 

33 
360 
• 10 
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J Attachment US (cont.) 

Treatment Standards for-F039 Multisource Leachate Wastes 

—Constituents 
of Concern 

Ethyl ether 
bis(2.Ethylhexyl) phthalate 
Ethyl methacrylate 
Ethylene oxide 
Famphur 
Ruoranthene 
Fluonsne 
Heptacblor 

• HsRJS^Ior.cppxide 
. HexBchlorobenzcne 
Hexaehlorobutadiene 
Hejatchlorocyclopentadieno 

"Toearc 
-WW 

(mart) 

0.12 
0.28 
0,14 
0,12 
0,017 
0.068 
0,059 
0,0012 
0.OIS 
0.055 
0.055 
0.057 

_ HxCDDs (Hexach!orodibenio-p-dioxltH)O.OQ0063 
HxCDFs (Hexachiorodibcniofurans) 
Hcxacbloroethane 

__ (n<icno(l ^-o .d ipyrene 
lodotnethane 

_ l a o b u t a n o l . 
_ Isodrin 

Isosaftole 
Kepone 
Meibactylonimle 
Methanol 
Methapyrilene 
Merhoxychlor 
3-Methylchlolartfhrene 
4,4-Methylene-bis(2-chloroaniline) 
Methylene chloride 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methyl meihacr/late 
Methyl methansulfonate 
Merhyl parathioa 
Naphthalene 
2-Naphihylamino 
p-Nitroaniiinc 
Nitrobenzene •• 
5-tNitro-o-taluidino 
p-NitrophcnDl 

.N-NitrDSodiethylamme 
N-i^irroaodimetbylamine 

. N-Nicroso-di-a-butylBrnijie 
N-Nitrosomethylcthylamine 

Antimony 
Arsenic 
3arium 

X , Beryllium 
Cadmium 
Chromium (Total) 
Cyanides (Total) 
Cyanides (Amendable) 

_ Fluoride 
Lead 

__ Mercury 
Nickel 
Sclcniurn 

. Silver 
__ Sulfide 

Thallium 
Vanadium 

Q.000063 

0.055 
0,0055 
0,19 
5.6 
0.Q21 
0.081 
0.0011 
0.24 
5.6 
0.081 
0.25 
0.0055 
0.50 
0.089 
0,28 
0.14 
0.14 
O.OIS 
0.014 
0.059 
0.52 
0.028 

- 0.068 
0.32 
0.12 
0.40 
0.40 
0.40 
0.40 

1.9 
1.4 
1.2 

•0.82 
0.69 
2.77 
1,2 

0.86 
35 
0.69 
0.15 
3.98 
0.32 
0.43 
14 
1.4 
4.3 

;ompoamon 
NorrWW 
( m g / k g ) 

)60 
28 

160 

NA 
15 
3.4 
3.4 
O.066 
0.066 

10 
5.6 
2.4 
0.001 
0.001 

30 
3.4 

65 
170 

0.066 
2.6 
0.13 

84 
NA 

1.5 
0.18 

15 
30 
30 
36 
33 

160. 
NA 

4.6 
5.6 

NA 

:s 
14 
28 
29 
28 • 

NA 
17 
2.3 

2.1 mg/1 [TCLP] 
5.0 mg/1 [TCLp] 
7.6 mg/1 (TCLP] 

NA 
0.19 mg/1 (TCLP] 
0,86 mg/l [TCLP] 

590 

NA 
NA 

0.37 mg/1 fJCLPJ 
0.025 mg/i [TCLP) 
5.0 mg/i (TCLP) 
0.16 mg/l [TCLP) 
0.30 mg/1 [TCLP] 

NA 
MA 
N A 

- • 

Constltusnls 
of Concern 

N-Nitrosotnorpbollne 
N'Nitrosopiperidine 
N-Nitiosopyrrolidine 
Parathion 

_ Total PCBs (sum of all PCB isomers) 
Pemachlorobcnzene 
PeCDDs (Pentschlorodibenzofurans) 

•- Tota 
WW 

1 Composition 
N o n - W W 

(mg/1) (mg/kg) 

0.40 
0.013 
0.013 
0.014 
0.10 
0.055 
0.000063 

PeCDPs (PontacWorodibemo-p-dioxins) 0.000035 
Pcntachloronitrobciucne 
PcntShloropheVol 
Phcnacctin 
Phcnanthrtne 

_ Phenol 
Phoraie 

_ Phthalic anhydride 
Pronamide 
Pyrene 
Pyridine 
Safrole 

_Si lvex(2 ,4>TP) 
_ 2 , 4 > T 

l.2,4,5-Ternichlorobera:ene 
TCDDs (Tcnrscntorodibenzo-furanj) 
TCDFs (Tetrachlorodtbenzo-p-dloxms) 
1,1,1 b2-Tetraealoroethane 
1,1,2,2-Teu-achloroethane 
Tetrachloroethylene 
2,j,4,6-TarBchlorophenol 

, Toluene 
Taxaphene 

. Bromoform (Tribromomethane) 
, _ 1,2,4-Triohlorobenzcne 

1.1,1 -Triehlorocthane 
1.1,2-TrichIoroethane 

, Trichloroethylene 
Trichloromonofiuoromethane 
2.4,5-Trichlorophenol 
2,4,6-Trichiorophenol 

^^ 1.2,3-TrichlonDpropanc 

1,1 ^-Trichloro-t,2.2-triftuoroethcne 
_̂ _ tris(2,3-dibomopropyl) phosphate 

Vinyl chloride 
Xylcnc(s) (sum of mixed isomer?) 

0.055 
0;06'9 
0.081 
0,059 
0.039 
0.021 
0.055 
0.093 
0.067 
0.014 

.0.081 
0.72 
0.72 
0.055 
Q.O0OO63 
0.O0OO63 
0.057 
0.057 
0.056 
0.030 
0.080 
0.0095-
0.63 
0.055 
6.054 
0.054 
0.054 
0.020 
0.18 
0.035 
0.85 
0.057 
0.11 
0.27 
0.32 

2.3 
35 
35 
4.6 

10 
10 
0.001 
0.001 
4.8 
7.4" 

16 
5.6 
6 2 
4.6 

NA 
1 J 
8.2 

16 
22 

7.9 
7.9 

14 
0.001 
0.001 

6.0 
6.0 
6.0 
7.4 

10 
2.6 

15 
19 
6.0 
6.0 
6.0 

30 . 
7.4 
7.4 

30 
30 

N A 

6.0 
30 

cMTPfTNT) 



Corrected 
Chambers Works Wastewater Treatment Facility 
Land Disposal Restrictions 
(cont.) 
4. In Table B, identify all additional characteristic, listed, newly identified, and newly listed U.S. EPA hazardous waste • 

' codes that apply to this waste. For each waste code, identify the subcategory, indicate whether the waste is a 
. wastewater or nonwastcwaicr, and indicate how the waste-must be managed, based cm the options below; . 

U.S. EPA 
HAZARDOUS 

WASTE CODE(S) 
Per 40 CFR 261 

D039 

- TABLEB 

SUBCATEGORY 

Description 

LANDFILL L&CHAIE = 

... . _ . 

— • - . - • • • • 

- Nona 

Waste
water 

Nor»-
waste
water 

(Check 
only one) 

. —. % 

.HOW MUST 
THE WASTE 

• • BE 
MANAGED? 

Enter the 
letter from 

options below* 

" B 

(Use AHacforarii! I ifmort warn is rutdd to list all applicable wasteaxks) 

5. If this 'waste is a spent solvent (FOO1-F005), you MUST include Attachment FL Treatment Standards for FOO1-F005 Spent Solvents. 

6. If this waste is a multisource leachate (F039), you may include Attachment IE, Treatment Standards for F039 Multisource Leachate 
Wastes; 

7. Ifthis waste is D0Q1 ignitable (other than the high TOC 2: 10%siibcategory),D002, D003, or D012-D043, you may include 
Attachment JTV, Universal Treatment Standards. You may also include Attachment IV fornonhazardQus waste, which was hazardous 
(for these waste eodes)as generated but rendered nonhazardous by pretreaiment. 

*HOW MUST THE WASTE BE MANAGED? (Choose from the following options to complete Tables A and B.) 

A. Restricted waste reqinres treatinerit [40 CFR 268.7(a)(2)]. 

B. Restricted waste meets applicable treatment standards at the original point of generation. 

GENERATOR'S CERTIFICATION [40 CFR26S.7(aX3Xi)] ' 
I certify under penalty of law that I personally bave examined and am famiiiar with the waste 
through analysis and testing or through knowledge of the waste ID support this certification that 
the waste complies with the treatment standards specified in 40 CFR Pan 268 Subpart D. I believe that 
the mformarion I submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submitting a false certification, including the possibility of a' Bne and imprisonmenL 

C_ Waste is newly listed or newiy identified. 

D. Restricted waste is exempt from the Land Dispose Restriction!. Caeck i e reason heiow _td writs in -he ds„ +.e 
waste is subject to prohibitions [40 CFR 268.7(a)(4)], 

L i The waste has been granted a Site-Specific Variance. • 
Q The waste has been given a Case-by'-Case L-.iension. . 
1 | The waste is subject to a National Capacity Variance. 

_ • ResTricted-waiae-h_5-b«en-pten:e-ated'on-sitetDr_nove theha_LrdoLLS chafi_teristtcDGO!-D0O3and/or D012-D043 and 

requires treatment of underlying hazardous constituents. 

CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 26S.7(b)(5)(iv)] 
I certify under penalty of law that the waste has been treated in accordance with the requirements of 
40 CFR 268.40 to remove the hazardous characterisrje. This decharacterrzed waste contains underlying 
hazardous constituents that require further treatment to meet universal treatment standards. I am 
aware that there are significant penalties for submitting a false certification, including the possibility 
of fine and imprisonment. 

F. Restricted waste has been pretreated on-site m remove the hazardous characteristic D001-D003 and/or D012-D043 and to treat 
underlying hazardous constituents to levels in 40 CFR 268.48 Universal Treatment Standards. 

' CrIARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 268.7(bX5)(v)] 
I certify under penalty of law that the waste has been treited in accordance with the requirements of 40 CFR 268.40 
to.rernove the hazardous characteristic, and that underlying hazardous constituents, as defined in § 268.2, have been 
tre_ed on-site to meet the § 268.48 Universal Treatment Standards. I am aware that there are significant penalties for 
submitting a false certification, including the possibility of fine and Imprisonment 

CERTIFICATION 

I certify that, to _eijest of mv knowledge, the informaripr^provicicd to this document is true, accurate, and complete. 

'Authorized Signature Tide^ I ]V t e 



Attachment III 

DuPont Environmental Treatment 

Treatment Standards for F039 Multisource Leachate Wastes 
instructions: Mark the constituents present in the waste.* 

•You are not required to include this allBthmenl or to mark the constituents present in (he waste because the DuPoni Wastewater Treatment Plant (WWTP) is 
regulated under the Clean Water Act. 

Constituents 
of Concern 

Acenaphthylene 
Acenaphthene 

X . Acetone 
Acetonirrile 
Acetophenone 
2-Acetylaminofluorene 

Acrolein 
Acrylonitrile 
Aldrin 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramiie 

_ alpha-BHC 
_beta-BHC 
_delta-BHC " ' 

gamma-GHC 
Benzene 
Benz(a)anthracene 
BenzoibJ-fluoramrienc 
8enzo(kVftLtoranther,e 

. Benzofg.h.il-perylene 
Benzo(alpyrene 
Sromodichloromethane 
Methyl bromide (Bromoroethane) 
4-Bromophenyl phenyl ether 

__n-Buryl alcohol 
j _ Butyl-benzyl-phthaiate . . . 

2-sec-3uryl-4,6-dirtitrophenol 
__ Carbon disulfide 

Carbon tetrachloride 
Chlordanc (alpha &. gamma isomers'] 
p-Chloroaniline 
Chlorobenzene 
Cblorobenzilate 
2-Chloro-l,3-butadiene 
Chlorodibromo methane 
Chloroethane 
bis(2-Chloroethaxy) meihanc 
bis(2-Chiorocthyl) ether 

_ Chlorotbrm 
bis(2-Cltloroisopropyf) eiher 
p-Chloro-m-cresol 
Chloromefh:tne'(Meihyl chloride) 
2-Chloronaphthalcne 

2-Chlorophenol 
_ 3-Chloropvopylene 

Chrysene 
o-Crcsol 
m-Crcsol • 
p-Crtsol 

Total Composition 

WW 
(mg/l) 

0.059 
0.059 
0.23 
5.6 
0.010 
0.059 
0.29 
0.24 
0.021 
0.13 
0.81 
0.059 

0.36 
0.00014 
0.00014 
0.023 
0.0017 
0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0.35 
0.11 
0.055 
5.6 
•0,017 
0.066 
3.S 
Q.057 
0.0033 
0.46 
0.057 

0.10 
0.057 
0.057 

0.27 
0.036 
0.033 
0.046 
0.055 
0.018 

0.19 
0.055 
0.044 

0.036 
0.059 ' 
0.11 
0.77 
0.77 

Non-WW 
(mg/kg) 

J-4 
3.4 

160 
NA 

9.7 
140 
NA 
S4 
0.066 

NA 
14 
3.4 

NA 
0.066 
0.066 
0.066 
0.066 

i.O 
3.4 
6.S 
6.3 
1.3 
3.4 

15 
15 
15 
2.6 

:s 
2.5 

NA 
6.0 
0.26 

16 
6.0 

NA 
NA 

15 . 
6.0 
7.2 
6.0 
6.0 
7.2 

14 

:-o 
5.6 
5.7 

:>o 
5.4 
:.6 
5.6 
5.6 

Constituents 
of Concern 

Cyclohexanone 
1 ,2-Dibromo-3-chloropropane 

0.36 
0.11 . 

ethylene dibrcmide (1,2-Dibromoethane) 0.028 
Dibromomethane 0.11 
2,4-D (2,4-Dichloropheno5yacetic acid) 0.72 

_o,p ' -DDD . 
_p.p ' -DDD 
_o,p ' -DDE 
_p,p '-DDE 
_o,p ' -DDT 
_p.p ' -DDT 

Dibcnz(a,h> anthracene 
Dibenzo(a.e) pyrene 
m-Dichlorobenzene 
o-Dichlorobenzene 
p-Dichiorobenzene 
Dicnlofodifhioromethane 

__ t.l-Dichloroethane 
l.2-Dichloroe:hane 

l.l-Dichloroethylcne 
irans-;.2-Dichtoroethyiene 
2.4-DichlOTOphenol 
2.6-Dichloropnenol 
1.2-Dichloropropane 
cis-l,5-Dichioropropene 
rrans-t J-Oichloropropene 
Dieldrin 

^-Dteth.yl.phthalate .. . . 
2.4-Dimethyl phenol 
Dimeihyl phthalate 
Di-n-butyl phthalate 
1,4-Dinitrobenzene 
4,6-Diniiro-o-cresol 
2.4-Dinitrophenol 
2,4-Dinitrotoluene 

_ 2.6-Diniirotoluene 
Dt-n-ocryl phthalate 
Di-n-propylniirosoamine 
1,4-Dio.xane 

Diphenytiimine 
Diphetiyi mtrosamine 

i,2-Diphenylbydrazine 
. Disulfoton 

Endosult'an 1 
Endosult'an 11 
Endosulfan sulfate 
Endrinf 
Endrin aldehyde 
Ethyl acetate 

_ Eihyl cyanide (Propaneniirile) 
E'hyl benzene 

0.023 
0.023 
0,031 
0.031 
0.0039 
0.0039 
0.055 
0.061 
0.036 
O.OSS 
0.090 
0.23 
0.0:9 
0.2! 
0.025 
0.05-
0.0-^ 
0.04-
0.8; 
0.036 
0.036 
0.017 

. -0,20 
0.036 
0.047 
0.057 

0.32 
0.28 
0.12 
0.32 
0.55 
0 .01 : 
0.40 
12.0 
0.92 

0.92 
0.087 
0.017 
0.023 

0.029 
0.029 
0.0023 
0.025 
0.34 
0.24 
0.057 

Total Composition 
WW Non-WW 
(mg/l) (mg/kg) 

NA 
15 
15 
15 
10 
0.087 

0.087 
0.087 
0.087 
0.087 
0.087 
8.2 

NA 
6.0 
6.0 
6.0 
7.2 
6.0 
6.0 
6.0 

30 . 
14 
14 
13 
13 
IS 
0.13 

- -28 
14 
28 
28 
2.3 

160 
160 
140 
28 
28 
14 

170 
NA 
NA 
NA-

6-3 
0.066 

0.13 
0.13 
0.13 
0.13 

33 
360 

10 



J 
Attachment 111 (cont.) 

\ 
Treatment Standards for F039 Multisource Leachate Wastes 

Constituents 
of Concern 

Ethyl ether 
_bis(2-Ethylhexyl) phthalate 

Ethyl methacrylate 
Ethylene oxide 
Famphur • 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyciopemadiene 

Total Composition 
WW 

(mg/l) 

0.12 
0.28 
0.14 
0.12 
0.017 
0.068 
0.059 
0.0012 
0.016 
0.055 
0.055 
0.057 

HxCDDs (Hexachlorodibenzo-p-dioxins)0.000063 
HxCDFs (Hcxachlorodibenzofurens) 
Hexachloroethane 
!ndeno(l,2,3-c,d)pyrcne 
lodomethane 
tsobutanol 
Isodrin 
Isosafrole 
Kepone 
Methacrylonitrile 

Methanol 
Methapyrilene 
Methoxychlor 
3-Methylchlolanthrene 
4,4-Methylene-bis(2-chloroaniline) 
Methylene chloride 
Methyl ethyl ketone 
Methyl isoburyl ketone 

.Methyl methacrylate 
_ Merhyl methansulfonatc 

Methyl parathion 
Naphthalene 
2-Naphthylamine 
p-Nitroaniline 
Nitrobenzene 
5-Niiro-o-toluidine 

_:p-Nitrophcnol 
N-Niirosodiethylamine 
N-Nitrosodimethylamine 
N-Nitroso-di-n-butylamine 
N-Nitrosornethylethylaminc 

Antimony 
Arsenic 
Barium 

X Beryllium 
Cadmium 
Chromium (Total) 
Cyanides (Tom!) 
Cyanides (Amendabie) 
Fluoride 
Lead 
Mercury 
Nickel 
Selenium 

_ Silver 
_ Sulfide 

Thallium 
Vanndium 

0.000063 
0.055 
0.0O55 
0.19 
5.6 
0.021 
0.081 
0.0OII 

034 
5.6 
O.0SI 
025 
0.0055 
0.50 
0.0S9 
033 
0.1-
o.;4 
0.0 IS 
0.014 

0.0:9 
0..-: 
0.023 

0.068 
032 

.. -0.12 
0.40 
0.40 
0.40 
0.40 

1.? 
1.4 
1.2 
0.32 
0.69 
1 —J 

1.2 
0.36 
35 
0.6? 

0:5 
3.98 ' 
0.32 
0.43 
14 
1.4 
4.5 

Non-WW 
(mg/kg) 

160 
23 

160 
.NA 

15 
3.4 
3.4 
0.066 
0.066 

10 
5.S 
2.4 
O.OOI 
0.001 

30 
3.4 

65 
170 

0.066 
2.6 
0.13 

84 
NA 

1.5 
0.18 

15 
30 
30 
6̂ 

33 
160 
NA • 

4.6 
5.6 

NA 

;s 
14 
28 

. 29 

as 
NA 
17 
2.3 

2.1 mg/l fTCLP) 
5.0 mg/i (TCLP) 
7.6 mg/l [TCLP) 

NA 
0.19 mg/l (TCLP] 
0.36 mg/l (TCLP) 

590 
NA 
NA 

0.37 mg/l (TCLP) 
0.025 mol [TCLP] 
5.0 mg/l [TCLP] 
0.16 mg/l (TCLP) 
0.30 mg/l (TCLP) 

NA . ' 
NA 
NA 

Constituents 
of Concern 

N-Nirrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidinc 
Parathion 

_Toia l PCBs (sum of all PCB isomers) 
Pentachlorobenzene 
PeCDDs (Pentad) lorodibenzofurans) 

Total Composition 
WW Non-WW 
(mg/l) (mg/kg) 

0.40 
0.013 
0.013 
0.014 
0.10 
0.055 
0.000063 

_ PeCDFs (Pentachlorodibenzo-p-dtoxins) 0.000035 
Pemachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 

_ Phenol 
Phorate 
Phthalic anhydride 
Pronamide 
Pyrene 
Pyridine 

_Safrole 
_Silvcx(2,4,S-TP) 
_.2,4,5-T 

12A J-Tetrachlorobenzene 
TCDDs (Tetrachlorodibenio-turans) 
TCDFs (Tenachlorodibenzo-p-uioxinsl 
1.1,1,2-Tetrachloroethane 
1 .l.2„-Tetrachloroeihane 
Tetrachloroethylene 

Toiuene 
Toxaphene 
Bromoform fTribromomethane: 
1.2.4-Trichlorobenzene 
l.l.l-Trichlorocthane 
1,1,2-Trkhloroethane 
Trichloroeihylene 
Trichloromonofluorome'.hane 

2.4.5-Trichlorophenol 
2.4,6-Trichlorophenol 
.1 ~.3_TdQhlpjj)piRpan)! 
1.! .2-Trichloro-l ,2J2-irifluoroethane 
trisl2 J-dibomoprapyl) phosphate 
Vinyl chloride 

, Xylene(s) (sum of mixed isomers') 

0.055 
0.089 
0.081 
0.059 
0.039 
0.021 
0.055 
0.093 
0.067 
0.014 

.0.031 
0.72 
0.72 
0.05: 
0.000063 
0.000063 
0.057 
0.057 
0.056 
0.030 
0.030 
0.0095 
0.63 
0.05: 
0.054 
0.054 

0.054 
0.O20 
0.18 
0.035 

.0.J5 . 
0.057 
0.11 
0.27 
0.32 

2.3 
35 
35 
4.6 

10 
10 
0.001 
0.001 
4.8 . 

7.4 
16 
5.6 
6.2 
4.6 

NA 
1.3 
8.2 

16 
22 : 

7.9 
7.9 

14 
0.001 ' 
0.001 

6.0 
6.0 
6.0 
~. _ 

10 
2.6 

15 
19 
6.0 
6.0 
6.0 

30 
7.4 
7.4 

.30. . . 
30 

NA 
6.0 

30 

(SffiTO 



Chambers Works Wastewater Treatment Facility 
Land Disposal Restrictions 
(cont.) CorvecX<£c^ 

4. In Table B, identify all addinocal characteristic, listed, newiy identified, and newly listed U.S. EPA hazardous waste 
' codes that apply to this waste. For each waste code, identify the subcategory, indicate whether the waste is a 
. wastewater or nonwastewater, and indicate how the waste must be managed, based on the options below; . 

"".' ""' '*". '" •-' •'• - TABLEB 

U.S. EPA 
HAZARDOUS 

WASTE CODE(S) 
Per 40 CFR 2S1 

rym 

SUBCATEGORY 

Description 

TANnFTTTVt.RAnHATK 

. . . . . . . 

- Nona 

... 

Waste
water 

Non-
wasta-
wator 

(Check 
only one) 

- — 
" T 

.HOW MUST 
THE WASTE 

' • BE 
MANAGED? 

Entar the 
letter from 

options below* 

" B 

(Use ArtachmenJ I if more-roam is needed to lisf. all applicable waste codes) 

5. If this waste is a spent solvent (FOO 1-F005), you MUST include Attachment IT, Treatment Standards for F001-F005 Spent Solvents. 

6. If this waste' is a multisource leachate (F039), you may include Anachment IK, Treatment Standards for F039 Multisource Leachate 
Wastes. 

7. If this waste is D001 ignitable (other than the high TOC £ 10% subcategory), D002, D003, orD012-D043, you may include 
Attachment P/, Universal Treatment Standards. You may also include Attachment IV for nonhazardous waste which was hazardous 
(for these waste codes)-as generated but rendered nonhazardous by pretreatrnenL . 

*HOW MUST THE WASTE BE MANAGED? jChoose &om the following options to complete Tables A and B.) 

A. Resrrii^dwa5terequkestreattnent[40CFR26S.7(a)(2)]. . ' 
B. Restricted waste meets applicable treatment standards at the original point of generation. 

GENERATOR'S CERTIFICATION [40 CFR268.7(aX3Xi)] " 
I certify under penalty of law that I personally have examined and am familiar with the waste 
through analysis and testing or through knowledge of the waste to support this certification that 
the waste complies with the treatment standards specified in 40 CFR Part 268 Subpart D. I beiieve that 
the information I submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submittuig a false certification, including the possibility of a fine and imprisonment 

Waste is newly listed or newly identified. 
Restricted waste is exempt from the Land Disposal Restrictions. Check the reason below and write in the date the 
waste is subject to prohibitions [40 CFR 268.7(aX4)]. 

U The waste has been granted a Site-Specific Variance. 
Q The waste has been given a Case-by-Case Extension. 
[_ The waste is subject to a National Capacity Variance. 

Restricted waste has been prctreated on-site to remove the hazardous characteristic DQ01-DQ03 and/or D012-D.Q43 and 
requires treatment of underlying hazardous constituents. 

CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 268.7(b)(5)(iv)] 
I certify under penalty of law that the waste has been treated in accordance with the requirements of 
40 CFR 268.40 to remove the hazardous characteristic. This decharacterized waste contains underlying 
hazardous constituents that require further treatment to meet universal treatment standards. I am 
aware that there are significant penalties for submitting a false certification, including the possibility 
of fine and imprisonment. 

Restricted waste has been pretreated on-site to remove the hazardous characteristic D0OI-DO03 and/or D012-D043 and to treat 
underlying hazardous constituents to levels in 40 CFR 268.48 Universal Treatment Standards. 

' CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTXTUENTS [40 CFR 268.7(bX5)(v)] 
1 certify under penalty of law that the waste has been treated in accordance with the requirements of 40 CFR 268.40 
to.rcmove the hazardous characteristic, and that underlying hazardous constituents, as defined in § 268.2, have been 
treated on-site to meet the § 268.48 Universal Treatment Standards. 1 am aware that there are significant penalties for 
submitting a false certification, including the possibility of fine and imprisonment 

C 
D. 

.._.; 

F. 

CERTIFICATION 

I certify th: 

Authorized Signature 

of my knowledge, the information provided in this document is true, accurate, and complete. 

ate 

sZCTx n n JT= 



Attachment ill 

ffflj 
DuPont Environmental Treatment 

Treatment Standards for F039 Multisource Leachate Wastes 
Instructions: Mark the constituents present in the waste.* 

*You are not required to include this attachment or to mark the constituents present in llie waste because the DuPonl Wastewater Treatment Plant (WWTP) is 

• regulated under the Clean Water Act., 

Constituents 
of Concern 

Acenaphthylene 
; Acenaphthene 

J£ Acetone 
Acetonitrile 
Acetophenone 
2-Acetylaminofluorene 
Acrolein 
Acrylonitrile 
Aldrin 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 

_alpha-BHC 
_beta-BHC 
_delta-BHC 

gamma-BHC 
Benzene 
Behz(a)anthracene 
Benzo(b)-fluoranthene 
Ben2o(k)-fluoranthene 
Benzo(g,h,i)-peryiene 
Benzo(a)pyrene 
Brornodichloromethane 
Methyl bromide (Bromomethane) 
4-Bromophenyl phenyl ether 
n-Bulyi alcohol 
Buiyl benzyl phrhalale 
2-sec-Butyl-4,6-diniirophenol 

_Carbon disulfide 
Carbon tetrachloride 
Chlordane (aiplia & gamma isomers) 
p-Chloroaniline . 
Gilorobenzene 
Chloipbenzilate 
2-Chloro-l ,3-butadiene 
Chlorodibromomethane 
Chloroethane 
bis(2-Chloroethoxy) methane 
bis(2-Chlproethyl) ether 
Chloroform 
bis(2-Chloroi5opropyl) ether 
p-C!iloro-m-cresol 
Chlorometliane (Methyl chloride) 
2-Chloronaphthalene 
2-Chlorophenol 
3-Chloropropylene 
Chrysciic 
o-Cresol 
in-Cresol 
p-Cresol 

Total Composition 
WW 

(mg/I) 

0.059 
0.059 
0.28 
5.6 
0.010 
0.059 
0.29 
0.24 
0.021 
0.13 
0.81 
0.059 
0.36 
0.00014 
0.00014 
0.023 
0.0017 
0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0.35 
0.11 
0.055 
5.6 
O.0I7 
0.066 
3.8 
0.057 
0.0033 
0.46 
0.057 
0.10 
0,057 
0.057 
Q27 
0,036 
0.033 
0.046 
0.055 
0.018 
0.19 
0.055 
0.044 
0.036 
0.059 
0.11 
0.77 
0.77 

Non-WW 
(mg/kg) 

3.4 
3.4 

160 
NA 

9.7 
140 

.NA 
84 
0.066 

NA 
14 
3.4 

NA 
0.066 
0.066, 
0.066 
0.066 

10 
3.4 
6.8 
6.8 
1.8 
3.4 

15 
15 
15 
2.6 

23 
.... ^ _ . 

NA 
6.0 
0.26 

16 
6.0 

NA 
NA 
15 
6.0 
7.2 
6.0 
6.0 
12 

14 
30 

5.6 
5.7 

30 
3.4 
5.6 
5.6 

' 5.6 

Constituents 
of Concern 

Cyclohexanone 
1,2-Dibromo-3-chloropropane 

0.36 
0.11 

Ethylene dibrornide (1,2-Dibromoeinane) 0.028 
Dibromomethane 
2,4-D (2,4-Dichlorophenoxyacetic 

_o.p'-DDD 
_p,p'-DDD 
_0;p'-DDE 
_p,p'-DDE 
_o,p'-DDT 
_p,p'-DDT 

Dibenz(a,h) anthracene 
Dibenzo(a,e) pyrene 
m-Dicblorobenzene 
o-Dichlorobenzene 
p-Dichlcrobenzene 
Dichlorodifluoromerhane 

Jfl.l-Dichloroeihane 
1,2-Dichloroethane 
!,l-Dichloroethy!ene 
(rans-1.2-Dichlorocihylcac 
2.4-Dichlorophenol 
2,6-Dichlorophenol 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-l ,3-Dichloropropene 
Oieldrin • 

. Diethyl phthalate 
2,4-Dimethyl phenol 

_ Dimethyl phthalate 
Di-n-butyl phthalate 
1,4-Dinitrobenzene 
4,6-Dinitro-o-crcsol 
2,4-Dinitrophcnol 
2.4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-ocryl phthalate 
Di-n-propylnitrosoamine 
1,4-Dioxane 
Diphenylamine 
Diphenyl nttrosamine 
1,2-Diphenyllwdroziite 
Disulfoton 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 

_ Endrin aldehyde 
Ethyl acetate 
Ethyl cyanide (Propanenitrtle) 
Elhyi benzene 

0.1) 
acid) 0.72 

0.023 
0.023 
0.031 
0.031 
0.0039 
0.0039 
0.055 
0.061 
0.035 
0.088 
0.090 
0.23 
0.059 
0.21 
0.025 
0.054 
0.044 
0.044 
0.85 
0.036 
0.036 
0.017 
0.20 
0.036 
0.047 
0.057 
0.32 
0.28 
0.12 
0.32 
0,55 
0.017 
0.40 
12.0 
0.92 
0.92 
0.087 
0.017 
0.023 

0.029 
0.029 
0.0028 
0.025 
0.34 
0.24 
0.057 

Total Composition 
WW Non-WW 
(mg/l) (mg/kg) 

NA 
i5 
15 
15 
10 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
8.2 

NA 
6.0 
6.0 
6.0 
7_ 
6.0 
6.0 
6.0 

30 
14 
14 
18 
IS 
IS-
0.13 

2S 
14 
28 
28 
2.3 

160 
160 
140 
23 
28 
14 

170 
NA 
NA 
NA 

6.2 
0.066 

0.13 . 
0.13 
0.13 

' 0.13 
33 

360 
10 



Attachment 11! (cont.) 

Treatment Standards for F039 Multisource Leachate Wastes 

Constituents 
of Concern 

Ethyl ether 
bis(2-Erhylhcxyl) phthalate 
Ethyl methacrylate 
Ethylene oxide 
Famphur 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlprobutadiene 
Hexachlorocyclopentadiene 

Total Composition 
WW 
(mg/l) 

0.12 
0.2S 
0.14 
0.12 
0.017 
0.068 
0.059 
0.0012 
0.016 
0.055 
0.055 
0.057 

HxCDDs (Hexech!orodibenzo-p-dioxins)0.000063 
HxCDFs (Hexachlorodibenzofurans) 
Hexachloroethane 
Indeno(l,2,3-c,d)pyrene 
lodomethane 
Isobutanol 
tsodrin 
Isosafrole 
Kepone 
Methacrylonitrile 
Methanol 
Methapyrilene 
MethoxychlDr 
3-Methylchlolamhrene 
4,4-Methytene-bis(2-chloroani!ine) 
Methylene chloride 
Methyl ethyl ketone 
Methyl isoburyl ketone 
Methyl methacrylate 
Methyl methansulfonaie 
Methyl parathion 
Naphthalene 
2-Naphthylamine 
p-Niiroanitinc 
Nitrobenzene 
5-Nitro-o-toluidine 

_T"p"Nitf5pRenol " " " " " 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-N'itroso-di-riinutylsmine 
N-Nitrosometbyleihylamine 

Antimony 
.Arsenic 
Barium 

X. 8ery!lium 
Cadmium 
Chromium (Total) 
Cyanides (Total) 
Cyanides (Amendable) 
Fluoride 

_ Lead 
Mercury 
Nickel 

Selenium 
_ Silver 
_ Sulfide 

T'naliium 
Vanadium 

0.000063 
0.055 
O.0O55 
3.19 
5.6 
0.021 
O.OSI 
0.0011 
0*4 
5.6 
O.OSI 
0.::' 
0.0O55 
0.:'0 
0.039 

o.:s 
o.:-
o.:-
o.r.3 
a::-i 
O.059 
0.:I 

o.-;:a 
j.OoS 
0.32 
3:12 
0.40 
0.40 
0.40 
0.40 

1.9 
1.-
i.: 
o.„ 
O.c? 
1 " T 

i.: 
0.86 
35 
0.69 
0.15 
3.93 
0.32 

0.-3 
| 4 

1.4 
4.4 

Non-WW 
(mg/kg) 

160 
28 

160 
.NA 

15 
3,4 
3.4 
0.066 
0.066 

10 
5.6 
2.4 
0.001 
0.001 

30 
3.4 

65 
170 

0.066 
2.6 
0.13 

84 
NA 

1.5 
0.18 

15 
30 
30 
36 
33 

i60 
NA 

-.6 
i.o 

NA 

:s 
14 
28 

-20 

28 
NA 
17 
2.3 

21 mg/l [TCLP} 
5,0mg/l [TCLP] 
7,6 mg/l (TCLP)-

NA 
0.19 mg/l [TCLP] 
0.86 mg/l [TCLP] 

590 
NA 
NA 

0.37 mg/l (TCLP] 

0.025 mg/l (TCLP 
5.0 mg/l (TCLP) 
0.16 mg/l (TCLP] 
0.30 mg/1 (TCLP] 

NA 
NA
NA 

Constituents 
of Concern 

N-Nitrosomorpholine 
N-Nitrosopiperidine 

N-Nitrosopyrrolidine 
Parathion 

_ Total PCBs (sum of all PCB isomers) 
Pcmachlorobenzcne 
PeCDDs (Pcntachlorodibeniofurans) 

Tota 
WW 

Composition 
Non-WW 

(mg/l) (mg/kg) 

0.40 
0.013 
0.013 
0.014 
0.10 
0.055 
0.000063 

_ PeCDFs (Pentachlorodibenzo-p-dioxins) 0.00003S 
Pcntacliloroninobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrcne 

__ Phenol 
Phorate 
Phthalic anhydride 
Pronamide 
Pyrene 
Pyridine 
Safrole 

_Silvex(2,4,5-TP) 
_2.4.5-T 

12.4,5-Teirachlorober_ene 
TCDOs (Tetrachlorodibenzo-furans) 
TCDFs (Tctrachlocodibenzo-p-iioxinsl 

_ l.!,l,2-Tetrachloroethane 
1.1.2.2-Tetrachioroeihane 
Te-.tachloroethyiene 
Z.*.4.6-Teirachiorophenoi 
Toluene 

_ Toxaphene 
Bromoibrm I'Tribramomethar.; • 
'..!.—Trichlorobenzene 

' -Triehloror-hane 
l.:.2-Trichloroe:hane 
Trichloroethylene 
Tnchloromonotluoromethane 
2,4.5-Trichlorophenol 
2.4.6-Trich iorophenol 

;_"l7iT3^Frichloropropane------ • 

1.12 -Trich loro-! .2.2-irifluoroe:iiane 
irisC,3-dibornopropyl) phosphate 

_ Vinyl chloride 
Xyienets) (sum of mixed isomers) 

0.055 
0.089 
0.081 
0.059 
0.039 
0.021 
0.055 
0.093 
0.067 
0.014 

.0.081 
0.72 

o.- ; 
0.05: 
0.000063 
0.000063 
0.057 
0.057 
0.056 
0.030 
0.080 
0.0095 
0.63 
0.05: 
0.0:4 
0.054 

0.054 
0.020 
0.18 
0.035 

-0r85-
0.057 
0.11 
0.27 
0.32 

2.3 
3S 
35 
4.6 

10 
10 
0.001 
0.00! 
4.8 
7.4 

16 
5.6 
6.2 
4:6 

NA 
1.5 
8.2 

16 
22 
7.9 
7.9 

14 
0.001 
0.001 
6.0 
6.0 
6.0 
7.4 

10 
2.6 

i> 
19 
6.0 
6.0 
6.0 

:-o 
7.4 
7.4 

•30 -
30 

NA 
6.0 

30 

mm 



'Chambers Works'Wastewater Treatment Facility 
Land Disposal Restrictions 
(cont.) 
4. In Table B, identify all additional characteristic, listed, newly identified, and newly, listed U.S. EPA hazardous waste 

' codes that apply to this waste. For each waste code, identify the subcategory, indicate whether the waste is a 
. wastewater or aotwastewater, and indicate how the waste-must be managed, based cm the options below. . 

TABLEB 

U.S. EPA 
HAZARDOUS 

WASTE CO DEfS) 
• Per 40 CFR 261 

D039' 

SUBCATEGOHY 

- Description 

LANDFILL LMCBATE- * 

. _ 

- None 

W__-
watar 

Non> 
ymsts-
water 

(Chock 
only one) 

. — X 

.... , ( 

. HOW MUST 
THE WASTE 

-• • BE 
MANAGED? 

Enter the 
lettarfrom 

options below' 
" B ' 

(Use Attachment I if man room is needed to lis* all applicable waste cedes). 

5. If - i s wasts-is'aspent solvent (FOOI-F0G5),.you-MUST includeAtrachrneat.Il;-Trj:aar>eut Standards for F0O1-F0O5 Spent Solvents. • 

•6:- ^ f t i s waste's a m_lisource?le2c!_te^ 
Wastes. 

•••7vv#_ts=wast&is;D0Ol ignitable.(n_er. _an:_c high TOC._ 1.0% subcategory^D.OO?, D.Q0J,,t)r D0-l2rD043, yau.rriay include 
.. "'-Atachmeaf IV,-- UniversalTreatment Standards. Youmay also mc!Mde.Atraehment.lV.fo.r.ni^-a7nTdQU3^a^-which was hazardous -

: .-•••.:(rbc_ese.was_.codes>^ 

• -*HOWMUST-TSE:WASTE:BE MANAGED? (Oioose-fe_: the , 'po. i lowm^ Tables A and B.) 

A. . Restricted. wasteTequtxestreatment[40.CFR268.7(a)(2)].• • . •• ••-. •-•••.-• 

•-B. • Restridte^.waste meer_.applic_>le treaonratsund^ 

•GENERATOR'S CERTIFICATION[40CFR26S.7(aX3X0] ' : "' 
l.'csrrify.ijjiderperjalty of law that I personally have erorruned _ d am familiar wi_.dte waste 

'. through analysis and Lesring or throughknowledge of the was-to:stjppon this certification ihat-
the waste complies with.the treatment st_dartis specified in 40 CFR Pun 268 Subpart D. Tbeiieve thai 

^the information 1 submitted is true, accurate, and complete. 1 am aware.-that^hers.arssiznincant . . 
' penalties for subrrdtting a false cerri-ncatioa, including ±e possibiiiiy of,.a',fine.and.mprisonrrter;L . 

C W_te is.ncwly listed or newly identified. 

D. . Restricted waste is exempt from the Land Disposal Restrictions. Check .the reason beiow snd write in the date _ e 
waste is.subject to prohibitions [40 CFR 268.7(a)(-i)]. 

. Q Tne waste has been granted a Site-Specific Variance. ; ; 
D Tne waste has been given a Case-by'-Case Extension. 
••_rne,w.astus.SBbjK^ _i _ 

E. Restricted waste has been prettxated on-site to remove the hazardous characteristic D00l-3lK)3and/orD012-C043 and 

requires treatment of underlying hazardous constituents. 

CHARACTERISTIC WASTE -UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 263.7CbX^(iv)] 
I certify under penalty of law that the waste has been treated in accordance with the requirements of 
40 CFR. 268.40 to remove the hazardous characteristic This decharacterized waste contains underlying 

. . jhazardous.corj^tuen_.tr_ti^_ref^ I.am . , 
. .aware lf__OTare:3ierflTicampcn_&H for s 

of fine and uTrprisonrncnt . . . . . 

F. Restricted waste has been prrereaied on-site to remove the ba—rdous characteristic D001-D003 and/or DO 12-D043 and to treat 
L_derlying;hazardou5 constituents to levels in 40 CFR 258.48 Universal Treatment Stadards. 

' CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 263.7(bX5)(v)] 
I certify.underipenalry .of law that.the waste.h— been erected in accordance wirh:the.tequirements of 40 CFR 268.40 
• to remoycftbe. hazardous characteristic, and that underlying hazardous constituents, as- defined in § 268.2, have been 
treated on-site to .meet the § 268.43 Universal Treatment Standards. 1 am aware that there arc sienifkint penalties for 
submitting a false rettification, including the possibility of fine and imprisonment. 

CERTIFICATION 

rrify jhat, tojho-feest o£my knowledge, the information provided in this document is true, accurate, and complete. 

m a 
f Authorized Signature 

I___k. m^ 



Attachment til 

€J_B 
DuPont Environmental Treatment 

Treatment Standards for F039 Multisource Leachate Wastes 
Instructions: Mark the constituents present in the waste.* 

"You arc not required lo include this attachment or to mark the constituents present in-the waste because the DuPont Wastewater Treatment Plant (WWTPJis ' 
regulated under the Clean Water Act.. 

Constituents 
of Concern 

Acenaphthylene 
Acenaphthene " '.'• -" 

X. Acetone 
Acetonitrile' 
Acetopbenone . 

•• 2-Acetylaminofluorene 
Acrolein 
Acrylonitrile 

. Aldfin-
4-AminbbiphenyI 
Aniline 
-Anthracene 
Amrru'te 

_alpha-BHC . 
_beta-BHG. ••'-
_delta-BHC • 

gamma-BHC 
Benzene 
Benz(a)am!iracene 
3enzo(b)-fluoranthene 
Benzo(k)-fluoranmene 
8enzo(g,h,i)-perylene 
Benzo(a)pyrene 
Bromodichloromethane 
Methyl bromide (Bromomethane) 
4-Broinophenyl phenyl ether 
n-Buiyl alcohol 

ZTBufyTlJerSyTplitriala'te'"' 
2-see-ButyM,6-diii)lrophenol 
Carbon disulfide 
Carbon tetrachloride 
Chlordane (alpha & gamma isomers) 
p-Ch!oroanilinc 
Ohlotobenzene 
Chlorobenzilate 
2-Ch.loro-l,3-buiadiene 
Chlorodibromomelhane 
Chloroethane 
bis(2-Chloroelhoxy) methane 
bis(2-Chlorocthyl) ether 
Chloroform 
bis(2-Chloroisopropyl) ether 
p-Chloro-m-crcsol 
Chloromethone (Methyl chloride) 
2-Chlororiaphilialene 
2-Chlorophenol 
3-Chloropropylcne 
Chrysene 
o-Crcsol 
m-Cresol 
p-Cresol 

Total Composition 

WW . 
(mg/l) 

0.059 
0.059 
028 
5.6 
0.010 
0.059 
0.29 
0.24 
0.021 
0.13 
0.81 
0.059 
0.36 
0.00014 

. 0.00014 
0.023 
0.0017 
0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0.35 
0.11 
0.055 
5.6 

~o:o'i7 ' 
0.066 
3.8 
0.057 
0.0033 
0.46 
0.0S7 
0.10 
0.057 
0.057 
0.27 
0.036 
0.033 
0.046 
0.055 
0.018 
0.19 
0.055 
0.044 
0.036 
0.059 
0.11 
0.77 
0.77 

.Nop-ww 
(mg/kg) 

3.4 
3.4 

160 
NA 

9.7 
140 
NA 
84 
0.066 

NA 
14 
'3.4 

NA 
0.066 
0.066 
0.066 
0.066 

10 
3.4 
6.S 
6.8 
1.8 
3.4 

15 
15 
15 
2.6 

- i« 
2.5 

NA 
6.0 
0:26 

16 
6.0 

NA 
NA 
15 
6.0 
7.2 
6.0 
6.0 
7.2 

14 
30 
5.6 
5.7 

30 
3.4 
5.G 
5.6 
5.6 

- ConsjUt*u§ri.ts 
of Concern 

Cyclohextmone 
1 ,'2-DibromO'3-chloropropane 

"we" 
0.11 

Ethylene dibromide (1,2-Dibromoethane) 0;028 
Dibromomcthone • 
2,4-D :(2,4-Qiclilbrophenoxyacetic 

_o,p'-DDD-
_PiP'-DDD 
_o,p'-DDE 
_p',p'-PDE 

o,p--DDT 
p,p'.-DDT 
Dibc:iz(a,h) anthracene 
Dibenzo(a,e) pyrene 
m-D.ichlorobenzene 
o-Dichlorobenzene 
p-Dichlorbbenzcne 
Dichlorodifluoromethane 

X- 1,1-Dicliloroethane 
1,2-Dichloroethnne 
1-,1-Dicliloroethylene 
trans-1,2-Dichloroeihylcne 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
1,2-Dichloropropane 
cis-l j3-Dich!oropropene 
trans-l,3-Dichloropropenc 

__ Oieldriii 
"'ZI'DieHfyrpfithnlafe' 

2,4-Dimethyl phenol 
_ Dimethyl phthalate 

Di-n-buiyi phlhaiaie 
1-,4-Dinitrobenzene 
4,6-Dinitro-o-cresol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Di-n-propylniltosoaminc 
1,4-Dioxane 
Diphenylominc 
Diphenyl nitrosnmine 
1,2-Diphenylhydrazine 
Disulfoton 
Endosulfan 1 
Endosullan 11 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Ethyl acetate 

__ Ethyl cyanide (Piopmicmtrilc) 
Ethyl benzene 

0.11 
acid) 0.72 

0.023 
0:023 
0.031 
0.031 
0,0039 
0.0039 
0.055 
0.061 
0.036 
0.08S 
0.090 
0.23 
0.059 
0.21 
0.025 
0.054 
0.044 
0.044 
0.85 
0.036 
0.036 
0.017 
020 
0.036 
0.047 
0.057 
0.32 
0.28 
0.12 
0.32 
0.55 
0.017 
0.40 
12.0 
0.92 
0.92 
0.087 
0.017 
0.023 

0.029 
0.029 
0.0028 
0.025 
0.34 
0.24 
0.057 

Total Composition 

WW Non-WW , 
(mg/l) .(mg/kg) 

•' NA 
15 
15 
15 
10 
0.087 . • 
•0.087 
0.087 
0.087 
0.087 • • 
0.087 
8.2 

NA 
6.0 " 
6;0 
6.0 
7.2-
6.0 
6.0 
6.0 

30 
14 
14 

' 18 
18 
13 
0.13 

28 ' ' " " • 
14 
28 
28 

2.3 
160 
160 
140 
28 
28 
14 

170 
NA 
NA 
NA 

S.2 
0.066 

0.13 
. 0.13 

0.13 
0.13 

33 
360 

10 



Attachment IH (cont.) 

Treatment Standards for F039 Multisource Leaohate Wastes 

Constituents 
of Concern 

_ Ethyl ether 
_ bist2-Ethylh'cxyl) phthalate 

Ethyl methacrylate 
Ethylene oxide 

_ Famphur 
Fluoranthene 
Fluorene 

__ Heptachlor 
__ Heptachlor epoxide 

Hexachlarobenzene 
,__.HexaeH)orabutadiene „ . 

Hexachlorocyclopomadjene 

Total Composition 
WW 
(mg/l) 

0.12 
0.28 
0.14 
0.12 
0.017 
0.068 
0.059 

-.0,0012 
0.016 
0.055 

- <0.055 
.0,05-7 

_ HxCDDs (Hexachlorodibenzo-p-dioxiris)0.000063 
HxCDFs (HexachlorodibenzoFurans) 
Hexachloroethane 
lndeno(J,2,3-c,d)pyrene 

_ , lodomethane 
_ Isobutahol: 

Isodrin 
Isosafrole 
ICepone 
Methacrylonitrilc 
Methanol 
Methapyrilene 
Metnoxychlor 

• 3-Methylchtblanthrene 
_4,4-Methylene-bis(2-ch)oroaniline) 

Methylene chloride 
Methyl ethyl ketone 

__ Methyl isobutyl ketone 
Methyl melhacryiate 
Methyl methansulfonate 
Methyl parathion 
Naphthalene 
2-Naphthylamine 
p-Nitroaniline 
Nitrobenzene 
5-Nitro-o-toluidinc 

__ p^NTtrophenol 
N-Niirosodiethylamine 
N-N iirosodimetl)ylamine 
N-Nitroso-di-n-butylarnine 
N-Niirosometlvylethylamine 

Antimony 
Arsenic 
Barium 

X. Beryllium 
Cadmium 
Chromium (Total) 

_ Cyanides (Total) 
Cyanides (Amendable) 
Fluoride 

_ Lead 
Mercury 

_ Nickel 
Selenium 
Silver 

_ Sulfide 
Thallium 
Vanadium 

0.000063 
0.055 . 
0.0055 
0.19 
5.6 
0.021 
0.081 
0.0011 
0.24 
5.6 
0.081 
0.25 
0.0055 
0.50 
0.089 
0_8 
0.14 
0.14 
0.018 
0.014 
0.059 
0.52 
0.028 

0.068 
.0.32 

~~o:\T' 
0.40 
0.40 
0.40 
0.40 

1.9 
1.4 
l_ 
0.S2 
0.69 
2.77 
12 
0.86 
35 
0.69 
0.15 
3.98 
0.S2 
0.43 
14 
1.4 
4.3 

Non-WW 
(mg/kg) 

160 
28 ' 

160 
NA 
15 
3.4 
3.4 
0.066 
-0.066 
10 

5.6- • - * : . . : • 
_ 4 -
0.001 
0.001 

30 
3.4 -

•65 
170 

0.066 ' 
2.6 
0:13 

84 
NA • 

1.5 
0.18 

15 
30 
30 
36 
33 

160 
NA 

4.6 
5.6 

NA 
28 

14 . 
28 

- — 2 9 ~ - - - -

28 
NA 
17 
2.3 

2.1 mg/l (TCLPJ 
5.0 mg/l (TCLP] 
7.6 mg/l [TCLP] 

NA 
0.19 mg/l [TCLP] 
0.86 mg/l [TCLP] 

590 
NA 
NA 

0.37 mg/l [TCLP] 
0.025 mg/l (TCLP] 
5.0 mg/l [TCLP] 
0.16 mg/l [TCLP] 
0.30 mg/l (TCLP) 

NA 
NA 
NA 

Constituents 
of Concern 

N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolid ine 
Parathion 

_ Total PCBs (sum of all PCB isomers) 
Pentschlorobcnzene 
PeCDDs (Penlachlorodibenzofurans) 

Total Composition 
WW Non-WW 
(mg/l) (mg/kg) 

0.40 
0.013 
0.013 
0.014 
0.10 
0.055 
0.000063 

_ P e C D F s (Pentachlorodibenzo-p,,dioxms) Q.00003S 
Pentachloromtrobenzene 
Pentachlorophenol 

. _ . Phertacetjn.. _ ; . 
Bherowthrene '. •; 

_ Phenol 
Phorate 
Phthalic anhydride 

_ Pronamide 
Pyretic 
Pyridine 

_Safro!e 
_Silvex(2,4,5-TP) 
_2 .4 ,5 -T 

1,2,4,5-Tetrachlorobenzene 
TCDDs (Tetrachlorodibenzo-furans) 

_ TCDFs (Tetrachlorodibenzo-p-dioxins) 
1,1,1,2-Tetrnchloroethane 

_ 1,1,2,2-Tetrachloroethane 
Tetrachloroethylene • 
23,4,6-Tetrachlorophenol 
Toluene 
Toxaphene 
Bromoform (Tribromomelhane) 
1.2,4-Trichlorobenzene 
1,1,1-Trichloroethane . 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichloromonofluoromethane 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
!7£3-TnchToropl'6j5a?ie-

__ 1,1,2-Trichloro-l 7,2-trifltioroethone 
tris(2,3-dibomopropyl) phosphate 
Vinyl chloride 
Xylene(s) (Sura of mixed isomers) 

* 

0.055 
•0.089 
0.081 
.0.059 
0.039 

-0:021 
.0.055 
0.093 
0.067 
0.014 
0.081 
0.72 
0.72 
0.055 
0.000063 

• 0.000063 
0.057 
0.057 
0.056 
0.030 
0.080 
0.0095 
0.63 
0.055 
0.054 
0.054 
0.054 
0.020 
0.18 
0.035 
0:85" 
0.057 
0.11 
0.27 
0.32 , 

2.3 
35 
35 
4.6 

10 
10 
0.0O! 
0.0OI 

- 4.8 ; 
7.4 

> 6 - . , r r . 
.. 5,6 " ••" '," ' 

6.2 
4.6 

NA 
1.5 

•• .8.2 . 
•16 
22 
7.9 

• 7.9 
-14 

0.0OI 
O.OOi 

6.0 
6.0 
6.0 

. 7.4 
' 10 

2.6 
15 
19 
6.0 
6.0 
6.0 

30 
7.4 
7.4 

-30- " 
30 

NA 
6.0 

30 



Chambers Wo'rks'Wastewater Treatment Facility 
Land Disposal Restrictions 
(cont.) 

4. In Table B, identify all additional characteristic, listed, newly identified, and newly listed U.S. EPA hazardous waste 
' codes that apply to this waste. For each waste code, identify the subcategory, indicate whether the waste is a 
. wastewater or nonwastewater, and indicate how the waste- must be managed, based on the options below. . 

U.S. EPA 
HAZARDOUS 

WASTE COD_(S) 
• Per 40 CFR 261 

D039 

- - TABLEB 

SUBCATEGORY 

Description • | - None 

LANDFILL LEACHATE ' . - j •• • 

I -
I -

Wrats-
watar 

Hon-
waste
water 

(Chack 
only one) 

I x 
I 

.HOW MUST 
THE WASTE 

•• • BE 
MANAGED? 

Enter the 
latter from 

options below* 

B 

I . I 
I 

• "I ' I I 
(Use Attachment 1 fmorc nam is nszdd to list all applicable waste cedes) 

5. If this waste is a spent solvent (FOO 1-F005), you MUST include Attachment ft, Treatment Standards for F001-F005 Spent Solvents. 

6. If this waste is a multisource leachate (F039), you may include Aracbment HI, Treatment Standards for F039 Multisource Leachate 
Wastes. 

7. If this waste is D001 ignitable (other than the high TCC> 10% subcategory), DQ02, D003, orD012-D043, you may include 
Attachment TV, Universal Tre—mcnt Standards. You may also include Arachment IY for nonhazardQus waste which was hazardous 
(for these waste codes)-— genera—d but rendered nonha—trdous by pretreamirat. 

*HO W M U S T T H E W A S T E BE M A N A G _ b ? (Choose iron the following options to complete Tables A arid B. ) 

A. Restricted waste requires tr—nnent [40 CFR 268.7(a)(2)]. 

B. Restricted •waste meets applicable treatment stancares at the crig_al point of generation. 

GENERATOR'S CERTIFICATION [40 CFR263.7(1X3X0] ' 
I certify under penalty of law that [ personally have exarnined and am famiiiar with ±e waste 
through analysis and testing or through knowledge of the waste » support this certification that 
the waste complies with the treatment s r _ t _ _ specified in 40 CFR Pin 268 Subpart D. I beiieve Aar 
the information I submitted is true, accura—, 2nd complete. 1 am aware that there ire significant 
penalties for submitting a false ccrtincatiot. inducing _ : ;c_i:iiiry of 15ne and impr.scumeri^ 

Waste is newiy lis_a or aswiy identified. 

Restricted waste is etterr.pt rrcm tee Land Dispose ReKrictic 
waste is subject ID prohibitions [40 CFR 263.7(a;(-)j. 

LJ The waste has been granted a Site-Specific Variance. 
U The waste has been given a Case-by-Case Extension. 
Q Tne waste is subject to a National Capacity Variance. 

C 

E. Restricted waste has been prcrreated on-site to rcnove the hazardous characteristic D0OI-D0O3 and/or D012-D043 and 
"'reqttir^TrSiiTnraTbT u m l H ^ ^ "* —. -

CHARACTERISTIC WASTE - UNDERLYING EAZARDOUS CONSTITUENTS [40 CFR 268.7(b)(5)(iv)] 
I certify under penalty of law that the waste has been tn—ed in accordance with the requirements of 
40 CFR 253.40 to remove the hazar—us characteristic. Tais decharasrjsized waste contains underlying 
hazardous constituenB that require further treatment to meet universal treatment st_dards. I am 
aware that there are significant penalties fcr subr_trJB2 a false certification, including the possibilrry 

• of fwe and impTisonment. 

Restricted waste has been pretrcated on-site to raove the ha_rdous charac-risric D001-D003 and/or D012-D043 and to treat 
underlying hazardous corisrioients to levels in 40 CFR 268.48 Universal Treatment Standards. 

' CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 268.7(bX5)(v)] 
I certify under penalty af law that the waste has been treated in accordance with the requirements of 40 CFR 268.40 
to. remove the hazardous characteristic, and that underlying hazardous constituents, as denned in § 268.2, have been 
treated on-site to meet the § 268.48 Universal Treatment Standards. 1 am aware that there are significant penalties for 
submitting a false certification, including the possibility of fine and imprisonment. 

CERTIFICATION 

I certify rbnc, tothebest of mv taiowledgc, the information provided in this document is true, accurate and comolce 

' Authorized Signature 

irion provided in this document is true, accurate, and compl 

http://etterr.pt


Muauiiiiieiii in 

DuPont Environmental Treatment 

Treatment Standards for F039 Multisource Leachate Wastes 
Instructions: M a r k the constituents present in the was te* 

•You are not required to include this attachment or to murk the constituents present in the waste because the DuPont Wastewater Treatment Plant (WWTP) is 

regulated under the Clean Water Ad.. 

Constituents 
of Concern 

Acenaphthylene 
Acenaphthene 

X . Acetone 
Acetonitrile 
Acetophenone 
2-Acetylammofluorene 

_ Acrolein 
Acrylonitrile 
Aldrin 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramiie 
alpha-BHC 

_be ta -6HC 
_ae!ta-BHC 

gamma-BHC 
Benzene 
Benzta'ianthracene 
Benzoibj-fluoranthene 
Benzotki-tluoranthene 
Ben20lg,h.iVperylenc 
Benzol's ipyrene 
Bromodichloromethane 
Methyl bromide (Bromomethane) 
4-8romophenyl phenyl ether 
n-3utyl alcohol 
Butyl benzyl phthalate 
_-iec-L_jyj_l,s_iinitLo.pJieasl 

• Carbon disulfide 
Carbon tetrachloride 
Chlordane (alpha &. gamma isomers) 
p-Chloroaniline 
Chlorobenzene 
Chlorobenzilate 
2-Chloro-l,3-butadiene 
Chlorodibromornethane 
Chloroethane 
bis(2-Chloroethoxy) methane 
bis(2-Chlorocthyl) ether 
Chloroform 
bis(2-Chloroisopropyl) ether 
p-Chioro-m-cresol 
Chloromethane (Methyl chloride) • 
2-Ciiloro:iapbthalene 
2-Cltlorophenol 
3-Chloropropylene 
Cnrysene 
o-Crcsol 
m-Cresol 
p-Cresol 

Total Composition 

WW 
(mg/l) 

0.059 
0.059 
03$ 
5.6 
0.010 
0.059 
0.29 
0.24 
0.021 
0.13 
0.81 
0.059 
0.36 
0.00014 
0.00014 
0.023 
0.0017 
0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0.35 
0.11 
0.055 
5.6 
0.017 

..JLOJ&P . 
J.S 
0.057 
0.0033 
0.46 
0.057 
0.10 

. 0.057 
0.057 
0.27 
0.036 
0.033 
0.046 
0.055 
0.018 
0.19 
0.055 
0.0-14 
0.036 
0.059 
0.11 
0.77 
0.77 

Non-WW 
(mg/kg) 

3.4 
3.4 

160 
NA 

9.7 
140 
NA 
84 
0.066 

NA 
14 
3.4 

NA 
. 0.066 

0.C66 
0.066 
0.066 

10 
3.4 
6.8 
6.S 
1.8 
3.4 

I -
I : 
15 
2.6 

:s 
„ ? j 

NA 
6.0 
0.26 

io 
6.0 

NA 
NA 
15 
6.0 
7 T 

6.0 
6.0 
7 n 

14 

30 
5.6 

5.7 
30 
.3.4 
5.6 
5.6 
5.6 

Constituents 
of Concern 

Cyclohexanonc 
l^-Dibromo-3-chloropropanc 

0.36 
0.1! 

_ Ethylene dibromide (1,2-Dibromoethane) 0.02S 
Dibromomethane 
2,4-0 (2,4-Dichlorophenoxyace 

_o,p ' -DDD 
_p.p --DDO 
_o,p ' -DDE 
_p,p ' -DDE 
_o.p ' -DDT 
__p.p'-DDT 

Dibervzta.h's anthracene 
Dibenzoi a.e> pyrer.e 

_ m-Dichiorobenzcne 
o-Dichioro'cenzenc 
p-Dichiorobenz:ne 
Dichloroaifiuoromcthane 

_ . I.l-Dkhiorcethane 
!.2-Dichlorce:hane 

• l.i-Dk-hioroethylene 
^ans-1.2-Dichioroeihyicne 
2.4-Dichlorophenol 

__ 2.6-Dichicrophenol 
1.2-Dichiorcpropane 
cis-!.5-Dichioropropene 
trans-'i.5-Dicrtloropropene 
Dieldrin 
Diethyl phthaioie 
2.4J2irn_bylpiiftafll_ 
Dimethyl phthalaie 
Di-n-buiyl phthahie 

_ 1,4-Dinitrobeazene 
4.6-Dinitro~>:resol 

_ 2.4-D;n;trc:heroi 
14-Dinttroioluene 
2.6-Diniiroiomene 
Dt-n-ocryl phthalate 
Di-n-propylmirosoamine 

1,4-Dioxane 
Dipher.yiarcine 
Diphenyi nitrosamine 
1.2-Diphenylhydrazine 
Disulfoton 
Endosulfan I 
Endosulfan II 
Endosuifan sulfate 
Endrin 
Endrin aldehyde 
Ethyl acetate 
Ethyl cyanide iProptwemiriie'i 
Ethyl Irenzcr.e 

0.11 
tic acid) 0.72 

0.023 
0.023 
0.031 
0.031 
0.0039 
0.0039 
0.055 
0.061 
0.036 
O.OSS 
0.090 
0.25 
0.05v 
0.2! 
0.025 
0.054 
0.04-: 
0.04^ 

0.3: 
0.03o 
0.036 
0.017 
0_20 

. J0.036. 
. 0.0-17 

0.057 
0 3 2 
0.28 
0.12 
0.32 
0.55 
0.01? 
0.40 
12.0 
0.92 
0.92 
0.037 
0.017 
0.025 

0.029-
0.029 
0.0028 
0.025 
0.34 
0.24 . 
0.057 

Total Composition 

WW Non-WW 
(mg/l) (mg/kg) 

NA 
15 
15 
15 
10 
0.CS7 
0.087 
0.087 
O.0S7 
0.087 
0.087 ' -
8.2 . 

NA 
6.0 
6.0 
6.0 
7.2 
6.0 
6.0 
6.0 

30 
14 
!4 
IS 
18 
IS 
0.13 

28 
.. . _U ... _ 

. 28 
23 
2.3 

160 
160 
140 
28 
28 
14 

170 
NA • 
NA 
NA 

6.2 
0.066 

0.13 
0.15 
0.13 
0.13 

33 
360 

10 



Attacnment m (corn.; 

Treatment Standards for F039 Multisource Leachate Wastes 

Constituents 
of Concern 

Ethyl ether 
bis(2-Ethylhexyl) phthalate 
Ethyl methacrylate 
Ethylene oxide 
Famphur 
Fltioranthene 
Fluorcne 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Total Composition 
WW 
(mg/l) 

0.12 
0.28 
0.14 
0.12 
0.017 
0.068 
0.059 
0.0012 
0.016 
0.055 
0.055 
0.057 

__ HxCDDs (Hexachlorodibenzo-p-dioxins)0.000063 
HxCDFs (Hexachlorodibenzofurans) 
Hexachloroethane 
Indenc(l,2,3-c,d)pyrene 
lodomelhane 
Isobutanol 
Isodrin 
isosafrole 
Kepone 
Metbacrylonirrile 
Methanol 
Methapyrilene 
Methoxyehlor 
3-Methylchlolanthrene 
4,4-Methylene-bis(2-ohloro3niiine) 
Methylene chloride 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methyl methacrylate 
Methyl methansulfonate 
Methyl parathion 
Naphthalene 
2-Naphthy!amine 
p-Nitroaniiine 
Nitrobenzene 
5-Nitro-o-toluidine 
p-Nitrophenol 

_.-NnNiirosodielhylamine 
N-Nitrosodimctbylamine 
N-Nitroso-di-n-butyiamine 
N-Nitrasomethyleihylamine 

Antimony 
Arsenic 
Barium 

X Beryllium 
Cadmium 
Chromium (Total) 
Cyanides (Total) 
Cyanides (Ajnendablc) 
Fluoride 

_ Lead 
Mercury 

_ Nickel 
Selenium 
Silver 
Sulfide 
Thallium 
Vanadium 

0.000063 
0.055 
0.0055 
0.19 
5.6 
0.021 
0.081 
0.0011 
0.24 
5.6 
0.031 
0.25 
0.0055 
0.50 
0.OS9 
.0.28 
0.!4 
0.N 
0.018 
O.OU 
0.0:9 
0.52 
0.325 

0.068 
0.32 
0.12 

-0.40. . 
0.40 
0.40 
0.40 

1.? 
1.4 
1.2 
0.82 
0.69 
2.77 
1.2 
0.36 
35 
0.69 

e. : : 
3.9S 
0.82 
0.43 
14 
1.4 
43 

Non-WW 
(mg/kg) 

160 
28 

160 
.NA 

15 
3.4 
3.4 
0.066 
0.066 

10 
5.6 
2.4 
0.O0I 
0.001 

30 
3.4 

65 
170 

0.066 
2.6 
0.13 

34 
NA 

1.5 
0.18 

15 
30 
50 
36 
--

160 
NA 

4.6 
5.6 

NA 
23 

14 
28 
29 

:s.. ... 
NA 
17 
2.3 

Mmt»l (TCLP) 
5.0 mg/l (TCLP) 
7.6 mg/l (TCLP) 

NA 
0.19 me/I [TCLP] 
0.86 mg/l (TCLP) 

590 
NA 
NA 

0.27 mg/l (TCLP] 
0.025 mg/l (TCLP 
5.0 mg/l (TCLP) 
0.16 mg/1 [TCLP] 
0.30 me/I (TCLP] 

NA 
NA 
NA 

Constituents 
of Concern 

N-Nitrosomorpholine 
N-Nitrosopipcridine 
N-Nitrosopyrrolidine 
Parathion 
Total PCBs (sum of all PCB isomers) 
Pcmachlorobenzene 
PeCDDs (Pentschlorodibenzoftirans) 

Total Composition 
WW Non-WW 
(mg/l) (mg/kg) 

0.40 
0.013 
0.013 
0.0J4 
0.10 
0.055 
0.000063 

_ PeCDFs (Pemachlorodibenzo-p-dioxins) 0.000035 
Peniachloroniirobenzene 
Penlachlorophenol 
Phenacctin 
Phenanthrcne 
Phenol 
Phorate 
Phthalic anhydride 
Pronamide 
Pyrene 
Pyridine 
Sairoie 

_Silvex(2,4,5-TP) 
_2 .4 i -T 

12.4,5-Terrachlorobenzene 
TCDDs (Terrachlorodibenzo-i'utans) 
TCDFs (TetrachlDTOdibenzo-p-iioxins) 
l.;.I,2-Tetrachloroethane 
l.:__-Terracrtloroeth3ne 
Tetrachlorocthyiene 
23.4'.6-TeL-achiorophenoi 
Toiutne 
Toxaphene 
Sronoibrrn (Tribromomethar.;: 
• .2.4-Trichlorobenzene 
i.M-Trichloroethane 
' ' ^-Trichloroethane 
Trxhioroethylene 
Tnchloromonoiluoromethane 
2.4.5-Trichloropheno! 
2,4,6-Trichlorophenol 
1,2.3-Trichloropropane 

_,.l.:.-iTrichlorOil.2,istrifluoroethane . .. 
trsi2.3-uibomopropy[) phosphate 
\lnyl chloride 
Xylene^) (sum of mixed isomers) 

0.055 
0.089 
0.081 
0.059 
0.039 
0.02! 
0.055 
0.093 
0.067 
0.014 

..O.OSI 
0.72 
0.72 
0.055 
0.000063 
0.000063 
0.057 
0.057 
0.05c-
0.030 
0.030 
0.0O°5 
0.62 
0.053 

' 0.054 
0.054 
0.054 
0.020 
0.18 
0.035 
0.85 
.0.057 
0.11 
0.27 
0.32 

2.3 
35 
35 
4.6 

10 
10 
0.001 
0.001 
4.S 
7.4 

16 
5.6 
6.2 
4.6 

NA 
1.5 
8.2 

16 
22 

7.9 
7.9 

14 
0.001 
0.001 
6.0 
6.0 
O . J 

7.4 
10 

- . ? 

15 
i? 
6.0 
6.0 
6.0 

30 
7.4 
7.4 

30 
..30 . 
NA 

6.0 
30 

<mm 

file:///lnyl


'Cumbers Works Wastewater Treatment Facility 
Land Disposal Restrictions 
(cont.) 

4. In Table B, identify all additional characterisTic, listed, newly identified, and newly listed U.S. EPA hazardous waste 
'' codes that apply to this waste. For each waste code, identify the subcategory, indicate whether the waste is a 

. wastewater or nonwastewater, and indicate how the waste-must be managed, based on the options below, . 

'".'. ~ .'" . •"• - • TABLE B 

U.S. EPA 
HAZARDOUS 

WASTE CODE{S) 
Par 40 CFR 261 

FM9 

SUBCATEGORY 

• Description - 1 - None 

• LANDFILL LEACHATE * ' 1 " 

W_u> 
'wstw 

Non-
WB3t»-
vmter 

(Check 
only one) 

— 

. . . . . . j .. | 
1 " 

.-... 

X 

HOW MUST 
THE WASTE 

•• • BE 
MANAGED? 

Enter the 
letter from 

options below* 

" 

(Use Attachment I fmmt room is nsedei to list all applicable waste coda) 

5. If rhia'waste is a spent solved (TOO 1-F0Q5), you MI'STind_eAn_;b^ Spent Solvents. 

6. If this waste is a mnltisourcs leachate (F039)j you may include Attachment 1TJ, Treatment Standards for F039 Multisource Leachate 
Wastes. 

7. If this waste is D001 ignitable (other than the high TOC£ 10%sukategory),D002, D003, or D012-D043, you may include 
Attachment TV, Universal Treatment Standards. You may also include Attachment TV for nonha—irdqus waste which was hazardous 
(for thes« waste codes)-as generated but rendered nonhazardous by pretreaonent. 

*HOW MUST T E E WASTE BE MANAGED? (Choose from the following options to compie'.e Tables A and B.) 

A. Restricted waste requires treatment [40 CFR 263.7(a)(2)], 
B. Restricted waste meets applicable treatment standards at the original point of generation. 

GEbrERATOR,SCE3TIFICATlON[40CFR26S.7(aX-'Xr;] • 
I certify under penalty of law that 1 personally have e._mined and am famiiiar with the waste 
through analysis and testing or through knowledge of the waste to support this cerancarjon that 
the waste complies with the trcartnent standards specified in 40 CFR Pan 268 Subpart D. 1 believe that 
the information I submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submitthtg a false certification, including the possibility of i fine and imprisonment. 

C. Waste is newly listed or newiy identified. 
D. Restricted waste is exempt frcm the Land Disposal Restrictions. Cr.ec:: _e reason ieiow _:d write In _s _:e the 

waste is subject to prohibirioas [40 CFR 263.7"(a)(4)], 

D Tne waste has been granted a Site-Specific Variance. 
LJ The waste has been given a Case-oy^Case Extension. 
l~i Tne waste is subject to a National Capacity Variance. _ 

E. Restricted waste has been prcrrcatcd on-site to remove the hazardous ciaracerisrjc D001-D003 and/or D012-Q043 and 
requires treatment of underlying hazardous conshtucnts. 

CHARACTFJRiSTlCWASTE - UrlDERLYTNG HAZARDOUS CONSTITUENTS (40 CFR 263.7(b)(5)(iv)] 
I csrtify under penalty of law that the waste has been treated in accordance with the requirements of 
40 CFR 268.40 to remove the hazardous characteristic. This decrjaianetized waste contains .underlying 
hazardous constituents that require further treatment to meet universal treatment standards. I am 
aware that there are significant penalties fcr submitting i false certification, including the possibility 
of fine and imprisonment. 

F. Restricted waste has been pretreated on-site to retaove the tozardous characaristic D001-D0O3 and/or D012-D043 and to treat 
underlying hazardous constituents to levels in 40 CFR 268.48 Universal Treatment Sbindards. 

CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTTTUENTS [40 CFR268.7(bX5)(v)] 
I certify under penally of la%v that the waste has been treated in accordance with the requirements of 40 CFR 7 268.40 
to. remove the hazardous characteristic, and that underlying hazardous constituencs, as defined in § 268.2 have been 
treated on-site to meet the § 268.48 Universal Treatment Standards. I am aware that there are sienincant penalties for 
submitting a false certification, including the possibility of fine and imprisonment. 

CERTIFICATION ; : 

I Certify that, to the besc'&f m/taiowledgc, the infermation provided iu this document is true, accurate, and complex.. 

C/l<\--6U-^Q 
Authorized Signature 

_ _ _ 2 _ _ _ _ _ _ - C 3 r _ _ _ _ _ _ . $ 
Title ^ Date 



Attachment ill 

afPONt 

DuPont Environmental Treatment 

Treatment Standards for F039 Multisource Leachate Wastes 
Instructions: Mark the constituents present in the waste.* 

'You are not required to include this attachment or to mark the constituents present in the waste because the DuPont Wastewater Treatment Plant (W WTP) is 

regulated under the Clean Water Act. 

Constituents 
of Concern 

Acenaphthylene 
Acenaphthene 

K. Acetone 
Acetonitrile 
Acetophenone 
2-Acetylaminofluorene 
Acrolein 
Acrylonitrile 
Aldrin 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aramite 

__alpha-BHC 
_beia-BHC 
_de!ta-BHC 

gamma-BHC 
Benzene 
8enz(a)anthracene 
BenzofbVfluoranthene 
Benzotk)-fluonsnihene 
Benzo(g,h,iVperylene 
Benzo(a)pyrene 
Bromodichloromethane 
Methyl bromide (Bromornethane) 
4-Bromophenyl phenyl ether 
n-Butyl alcohol 

- _-Butyl'benzyl phthalate • -
2-sec-8utyM,6-diniirophenol 
Carbon disulfide 
Carbon tetrachloride 
Gilordane (alpha &. gamma isomers'] 
p-Chlorooniline 
Chloroben2ene 
Chlorobenzilate 
2-Chloro-1,3-butadiene 
Chlorodibromomethane 
Chloroethane 
bis(2-Chloroethoxy) methane 

_ bis(2-Chloroethyl) ether 
Chloroform 
bis(2-Ch!oroisopropyl) ether 
p-Chloro-m-crcsol 
Chloromethane (Methyl chloride) 
2-C)iloronDphihalene 
2-Chlorophenol 
3-CMoropropylene 
Chrysene 
o-Crcsol 
m-Cresol 
p-Crcsol 

Total Composition 
WW 

(mg/l) 

0.059 
0.059 
0.28 
5.5 
0.010 
0.059 
0.29 
0.24 
0.021 
0.13 
0.81 
0.059 
0.36 
0.00014 
0.00014 
0.023 
0.0017 
0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0.35 
0.11 
0.055 
5.6 
0.017 
0.066 
3.S 
0.057 
0.0033 
0.46 
0.057 
0.10 
0.057 
0.057 
0.27 
0.036 
0.033 
0.046 
0.055 
0.018 
0.19 
0.055 
0.044 
0.036 
0.059 
0.11 
0.77 
0.77 

Non-WW 
(mg/kg) 

3.4 
3.4 

160 
NA 

9.7 
140 
NA 
84 
0.066 

NA 
14 
3.4 

NA 
0.066 
0.066 
0.066 
0.066 

10 
3.4 
6.3 
6.S 
1.3 
3.4 

15 
15 
15 
16 

• 23 • 
2.5 

NA 
6.0 
0.26 

16 
6.0 

NA 
NA 
15 
6.0 
7.2 
6.0 
6.0 
7.2 

14 
30 
5.6 
5.7 

30 
3.4 
5,6 
5.6 
5.6 

Constituents • 
of Concern 

Cyclohexanone 
_ l,2-Dibromo-3-chloropropane 

0.36 
0.11 

_ Ethylene dibromide (1,2-Dibromoethane) 0.023 
Dibromomethane 0.11 

_ 2.4-D (2,4-Dichlorophenoxyacetic acid) 0.72 
_o,p'-DDD 
_p,p'-DDD 
_o,p'-DDE 
_p,p'-DDE • 
_o.p'-DDT 
_p.p'-DDT 

0ibcn2(a,h) anthracene 
Dibenzo(a.e) pyrene 
m-Dichlorobenzene 

_ o-Dic'nlorobenzene 
p-Dichlorobenzenc 
Dichloroditluoromeihane 

_ I.l-Dichloroethnne 
l.2-Dichloroe:liane 
i.l-Dichloroethylcne 
trans-!.2-Dichloroethylene 

__ 2.4-Dich!orophenol 
2.6-Dichlorophenol 
t.2-Dichloropropane 
cis-1 J-Dichloropropene 
trans-l .3-Dichloropropene 

_ Dieldrin 
_ Diethyl phihatate 

2.4-Dimethyl phenol 
Dimethyl phthalate 
Di-n-buiyl phthalate 
1,4-Dinitrobenzene 
4,6-Oiniiro-o-cresol 
2.4-Dinitrophe^ol 
14-Dinitrotoluene 
2.6-Dinitrotoluene 
Di-n-ocryl phthalate 

_ Di-n-propylnitrosoamine 
1,4-Dioxane 

_ Oiphenylamine 
_ Diplieny! niirosamine 

1,2-Diphttiiythydrazine 
Disull'cion 
Endosulfan 1 
Endosulfan 11 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Ethyl acetate 
Ethyl cyanide (Propaneniirilei 

_ Ethyl benzene 

0.023 
0.023 
0.031 
0.031 
0.0039 
0.0039 
0.055 
0.06 i 
0.036 
0.033 
0.090 
0.23 
0.059 
0.2! 
0.025 
0.05-
0.0-14 
0.044 
0.3: 
0.036 
0.036 
0.017 
0.-20-
0.036 
0.047 
0.057 
0.32 
0.28 
0.12 
032 
0_5 
0.017 
0.40 
12.0 
0.92 
0.92 
0.0S7 
0.017 
0.023 

0.029 
0.029 
0.002S 
0.025 
0.34 
0.24 
0.057 

Total Composition 
WW Non-WW 
(mg/l) (mg/kg) 

NA 
15 
15 
15 
10 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
8.2 

NA 
6.0 
6.0 
6.0 
7.2 
6.0 
6.0 
6.0 

30 
I4 

14 
13 

-IS 
13 
0.13 

28 
14 
23 
28 

2.3 
160 
160 
140 
28 
28 
14 

170 
NA 
NA 
MA 

6.2 
0.066 

0.13 
0.13 
0.13 
0.13 

33 
360 

10 



Attachment III (cont.) 

Treatment Standards for F039 Multisource Leachate Wastes 

Constituents 
of Concern 

Ethyl ether 
_bis(2-Ethy1hexyl) phthalate 

Ethyl methacrylate 
Ethylene oxide 
Famphur 
Fluoranthene 
Fluorene 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene ' 

_ HxCDDs (Hexachlorodibenzo-p-diox 
HxCDFs (Hexachlorodibcnzofurans) 

Hexachloroethane 
lndeno() ,2,3-c,d)pyrene 
lodomethane 
lsobutanol-
Isodrin 
Isosafrole 
Kepone 
Methaeryloninile 
Methanol 
Methapyrilene 
Methoxychlor 
3-Methylchlolanthrene 
4,4-Methylene-bisf2-chloroani!ine) 
Methylene chloride 

Methyl ethyl ketone 
Methyl isoburyl ketone 
Methyl methacrylate 
Methyl methansulfonate 
Methyl parathion 
Naphthalene 
2-Naphthylamine 
p-Nitroaniline 
Nitrobenzene 
5-Nitro-o-toluidine 

LZ'p-Nitrophenol 
N-Nitrosodiethylamine 
N-N itrosodirnethylamine 
N-Niiroso-di-n-butylamine 
N-Niirosomethylcthylainine 

Antimony 
Arsenic 
Barium 

X. Bei7llium 
Cadmium 
Chromium (Total) 
Cyanides (Total) 
Cyanides (Amendable) 
Fluoride 

_ Lead 
Mercury 

_ Nickel 
Selenium 
Silver 
Sulfide 
Thallium 
Vanadium 

Total Composition 
WW 

(mg/l) 

0.12 
0.28 
0.14 
0.12 
0.017 
0.068 
0.059 
0.0012 
0.016 
0J)55 
0.055 
0.057 

ns)0.G00063 
0.000063 
0.05S 
0.0055 
0.19 " 
5.6 
0.021 
0.031 
0.0011 
0.24 
5.6 
O.OSI 
025 
0.0055 
0.50 
0.OS9 
0.23 
0.1 4 

O.;J 
0.018 
0.014 
0.059 
0.52 
0.023 

0.068 
0.32 
0.12-
0.40 
0.40 
0.40 
0.40 

1.? 
1.4 
1.2 
0.82 
0.69 
2.77 
1.2 
0.S6 
35-
0.69 
0.:i 
3.93 
0.32 
0.43 
14 
1.4 
4.5 

Non-WW 
(mg/kg) 

160 
28 

160 
.NA 

15 
3.4 
3.4 
0.066 
0.066 

10 
5.6 
2.4 
0.001 
0.001 

30 
3.4 

65 
170 

0.066 
2.6 
0.13 

84 
NA 

1.5 
0.18 

15 
30 
30 
36 
33 

160 
NA 

4.6 
5.6 

NA 
23 

14 
28 
•29 
23 

• NA 

17 
2.3 . 

2.1 mg/l (TCLP) 
5.0 mg/l (TCLP) 
7.6 mg/l [TCLP] 

NA 
0.19 mg/l [TCLP) 
0.86 mg/l (TCLP) 

590 
NA 
NA 

0.37 ma/I [TCLP] 
0.025 mg/l (TCLP 
5.0 mg/l [TCLP) 
0.16 mg/l (TCLP) 
0.30 mg/l [TCLP] 

NA 
NA 
NA 

Constituents 
of Concern 

N-Nitiosomcrpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 

Parathion 
Total PCBs(sum of all PCS isomers) 
Pentachlorobenzene 
PeCDDs (Pentachlorodibenzofurans) 

Total Composition 

WW Non-WW 
(mg/l) (mg/kg) 

0.40 
0.013 
0.013 
0.014 
0.10 
0.055 
0.000063 

_ PeCDFs (Pentachlorodibenzo-p-dioxins) 0.000035 
Penutchloronirrobenzene 
Perttachlorophenol 
Phenacetin 
Phenamhretie 

_ Phenol 
Phorate • 
Phthalic anhydride 
Pronamide 
Pyretic 
Pyridine 
Safrole-

_Silvex(2,4.5-TP) 
_2,4,5-T 

I2,4,5-Tetrachloroben2ene 
TCDDs (Tetrachlorodibenzo-turans') 
TCDFs (Terrachlorodibenzo-p-Jioxins) 
l.!,l,2-Teirachloroethane 
l.!,2.2-Terrachloroethane 
Tetrachloroethylene 
23.4.6-Tetrachlorophenoi 
Toluene 
Toxaphene 
Bromoform tTribromomethsme: 
12.4-Trichlorobenzene 
l.l.l-Trichloroethane 
1,1.2-Trichloroethane 
Trichloroethylene 
Trichloromonoriuoromeihane 
2.4,5-Trichlorophenol 
2.4,6-Trichlorophenol 

- l;2r3'TrichIOfopropanc- • - -
1.! .2-Trichloro-1,2,2-trifluoroe;hane 
trisl.2,3-dibomopropyl) phosphate 
Vinyl chloride 
Xylene(s) (sum of mixed isomers) 

' 

0.055 

0.089 
0.081 
0.059 

0.039 
0.021 
0.055 
0.093 

0.067 
0.014 

.,0.081 
0.72 
0.72 
0.055 
0.000063 
O.0O0063 
0.057 
0.057 
0.0:'o 
0.030 
0.080 
O.OO".* 
0.65 -
0.055 
0.054 

0.054 
0.054 

0.020 
0.18 
0.035 
0.5-5 
0.057 
0.11 
0.27 
0.32 

2.3 
35 
35 

4.6 
10 
10 
0.00! 
0.001 
4.8 
7.4 

16 
5.6 
6.2 
4.6 

NA 
1.5 
8.2 

16 
22 
7.9 
7.9 

14 
0.001 
0.001 
6.0 
6.0 
6.0 

".-
10 
2.o 

15 
19 
6.0 
6.0 
6.0 

30 
7.4 
7.4 

•30-
30 

NA 
6.0 

30 

dlTPlT) 



^ 

"Chambers Works'Wastewater treatment Facility 
Land Disposal Restrictions 
(cont.) 

4. In Table B, identify all additional characteristic, listed, newly tdeariried, and newly listed U.S. EPA ha_rdous waste 
' codes that apply to this waste. For each w.astc cede, identify the subcategory, indicate whether the war- is a 

. wastewater or con wastewater, ind Indicate how the waste-must be managed, based on the options below. . 

""".' - • " " ; - . .'. _ TAELEB • ' 

U.Si. EPA 
, HAZARDOUS 
W A S T E CODE-S) 

Per 40 CFr? 261 
SUBCATEGORY 

W_ta-
vratar 

Ncn-
w_tt&-
warar 

(Check 
only one) 

Oescncncn 1 - Nona 

HOW MUST 
THE WASTE 

- • BE 
MANAGED7 

Enter the 
letter from 

iaofjans below* 

F039 LANnFTLL TKA'CHATR 

-•(Use^itschmer.tl TT^nrcxmisneedti^iisdla^iiableTastecda) 

5. If this waste is a sprat solvent (TOO! -F005), ycu MUST iitciude A_ehrae» IT, Treatmea Standards fcr F001 -?ZQ5 Spent Solvents. 

6. If this was— is a mult-ource !e__te (7039), ycu may include A 
Wastes. 

=: EH. Treatment St_daids fcr FQ29 Muirisourcc Li—br_ 

7. If dais waste is D001 isniobie (other than the hip TCC - lOVo f_cr_zcry}, DG02. DC02, cr COlZ-Cfrî , ycu -.ay include 
An_ch_erac P/, Universal Tre_-ent St—ia__.~Ycu may also iccr-jce A—chmerit IV fcr r.ccc3_rc:_ waste which was hanrrxes 
(for these waste ccdesl-as g_er__ b-ut render— ncr___rccus by :rtrre_rterx. 

. * H O W M O S T T E E WASTE E I ?»1 _SAC-_D? (Gccse _ c _ _e fcilcwing oprlccs :D „ _ ? • eca Tr_:~ A a_c 3.) 

A. Restric_d wast; requires trecrrr.ent [40 C73.263."fa)(2)3. 
B. Res_ic_c waste mesa acpiic_te rr—cner-.: snncrds at the cr.r_al pcir.: of ier.crr.zcr.. 

G_N_^iICR'SCH~?ICAT10N[-iOC7?.:62.:(a:(3;<:)] • . , . . 
I certify under per.aitv of law that 1 perscr._!y have e.__bed ~c am f—ziitisr >i_ i t war.: 
through ar._ys;sar:d'_rr_ig or dircuga Ic.cwieczeoft: »_r-rjrur^cn i t s orrir.rcdcr. _ i : • 
the wsste ccmoiies wii _e trer—mcr.: sr—_r_ srecintc _ -^ Cr* ?:"- "<S *u~rr r>. ! '-• 

C 
D. 

E. 

_ t —fcrr—scn I s—r_—c is rruc. „—r__ led ccrr.;ie_ 
per_i_es for submit—:: i raise csrif.—ric_ _c:ucr.g _: 

Waste is —wly -teed cr aevny identified. 
Restricted waste is exempt rrcrr, the Lir.d D'tspci- 5.eirdczc„. 
wasta is r«:biec: :c prohibmc_- f-iQ Cr* 2£3.7(s)(-)l. 

L J Tee waste has been grr_ted a Site-Specific Vari—ce. 
I ! The waste has been aver; a C—e-by-Cise _r__ioc. 
I i Tee was— is subject to 1 National Cicacity Vari—ce, 

: - i i iu~a 

:o_'.r:i:r; or: 

Restricted waste has bc=n pr_rear_d on-site to remove the ha_ricus chr-ccerisnc _C0t-_CO3 _._'<:: 3012-C0-2 ir.c 
rcquir— cre_aner.t of underlying hazardous cansc—mc. 

CHA!L\CT__5TIC WASTE - UNDERLYING rL_ARDOl'S CCNSTTTUtNTS [40 CFR2S3.7(b)(5j(iv)] 
I certify under per_lry of law thai the waste has bees trc—d in _ccrdar.es with the Tisuin.T.eriQ of 
40 CFR 263.40 to rcaove the hazardous charric-ristic. This dechr___r_ed was- conrains underiyiES 
aarardous coasrir—rt_ diat require further rrearmrat to nreet universal trearmet r_r.riar_. I am ." 
aware that there are signincmt per—ties fcr rvilmiirjinz a raise crrrif.c—:cn, inciudiag _e possibility 
af fine and imprisotiru_L —• •• 

R—trictsd waste has been prcr—ted on-jite toremove rhe b—_—us ibarar-ristic BQ01-DC03 iccor D012-CC-3 and to tn_ 
uncicriying hanrdous cansrir̂ er.rs to leveis in 40 C7R 263.48 Caivcr—i Tr_trner;t SraBt_i_. 

• CxLKRACTcRISTIC WASTE - UNDERLYTMG HAZARDOUS CONSTmjTrfrs [40 C7R 26S.7(bX5Xv)l 
I certify under pcr.aity of law that rhe war- has been irsated in sccsrdance with the rcjuimrr>rat3 of 40 CFR 268.4Q 
to remove i e ha—KGUS char—eristic, and that undcriyicg harardous cortsti—mB, JS defined in § 26S.2, have been-
treated on-iite to mee: riie § 268.43 Universal Tre—ncc: Stanc_rds. 1 am aware tha: _ere are sierjincr_t Denattics for 
rubrairxing a false cerificarion, includinz i e posstbitir/ of riae 2nd imprscraner-t. "" 

CEBTiFiCAuON 

I c^rdf/ ^_c to tt;beit of rr.y crowiedy:. i e lefem—dor. prc-.-;d:d :.c rhis 'lecurr.rr.c is rrc:. accLtrats, 
ana ccrr.ctece. 

http://ier.crr.zcr
http://_ccrdar.es


^ 

Attachment 111 

DuPont Environmental Treatment 

Treatment Standards for F039 Multisource Leachate Wastes 
Instructions: Mark the constituents present in the waste.* 

*You are not required to include litis attachment or to mark the constituents present in the waste because the DuPont Wastewater Treatment Plant (WWTP) is 
regulated under the Clean Water Act.. 

) 

-

. -—— 

- ) 

—. 

Constituents 
of Concern 

Acenaphthvlene—_ . •— 
Acenaphthene 

£_ Acetone 
Acetonitrile 
Acetophenone 

' 2-Aceryiaminofluorene 
Acrolein 
Acrylonitrile -
Aldrin 
.4-Aminobiphenyl 
Aniline 
Anthracene 

, Aramiie 
_alpha-8HC 

• beia-BHC 
_delia-BHC 
. gamma-BHC 

Benzenfc 
Benz(a">amhracene 

^ Benzo(b)-fluoranthene 
Benzo(k)-fluoranthene 
Benzo(g,h.i>perylene 
Benzo(a)pyrene 
Bromodichloromethane 
Methyl bromide (Bromomelhane) 
4-Bromophcnyl phenyl ether 
n-Bmyl alcohol 

__ Butyl benzyl phthalate 
2-sec-Biilyl-4.6-dinitrophenol 
Carbon disulfide 
Carbon tetrachloride 

__ Chlordane (alpha & gamma isomers) 
p-Chloroaniline 
Chlorobenzene 
Chlorobenzilate 
2-Chioro-l,3-butadiene 
Chlorodibromomethane 
Chloroethane 
bis(2-Chloroethoxy) methane 
bisOChtoroethyl) ether 
Chloroform 

^-bisp-EhloroisopropylV ether 
__ p-Chloro-m-crcsol 

Chloromethane (Methyl chloride) 
2-Chloronaphihalene 

__-2=Chlorophenol 
3-Chloropropylene 
Clirysene 
o-Ciesol 

__ m-Crcsot 
_ p-Cicsol 

Total Composition 

WW.. 
(mg/l) 

0.059 . . . 
0.059 
0.28 
5.6 
0.010 
C.059 
0.29 
0.24 
0.021 
0.13 
0.81 
0.059 
0.36 
0.00014 
0.00014 
0.023 
0.0017 
0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0.35 
0.11 
0.055 
5.6 
6.017 
0.066 
3.S 
0.057 
0.0033 
0.46 

• 0.057 
0.10 
0.057 
0.057 
0.27 
0.036 
0.033 
0.046 

— 0.055 --
0.018 
0.19 
0.055 

0;044— 
0.036 
0.059 
0.11 
0.77 
0.77 

Non-WW 
(mg/kg) 

34 

3.4 
160 
NA 

9.7 
140 
NA 
84 
0.066 

NA 
14 
3.4 

NA 
0.066 

' 0.066 . 
0.066 
0.066 

10 
3.4 
6.8 
6.8 
1.8 
3.4 

15 
15 
15 
2.6 

28 
2.5 

, NA 
6.0 
0.26 

16 
6.0 

NA 
NA 
15 
6.0 
7.2 
6.0 -
6.0 

7.2 
14 
30 
5.6 • 

5r7 
30 
3.4 
5.6 
5.6 
5.6 

Constituents 
of Concern 

Cyclohexanone™ - — 
1,2-Dibromo-3-chloropropane 

-.0.36-.. 
0.11 

Ethylene dibromide (1,2-Dibrornoethane) 0.028 
Dibromomethane 
2,4-D (2,4-Dichlorophenoxyacetic 

_o!p'-ODD 
__P,p'-DDD • 
_o,p'-DDE 
_p,p,-DDE 
_o,p'-DDT • 
_p,p'-DDT 

Dibenzt,a,h) amhracme 
_j_ Dibenzofa.e) pyrene 

m-Dichlorobenzene 
_ o-Dichlorobenzene 

p-Dichlorobenzene 
DichlorodiOuoromethane 

)£_l.|-Dichloroethane 
• 1.2-Dichloroeihane 

X.I.I-Dichloroei!iylene 
trans-l .2-Dichloroethylene 
2.4-Dichlorophenol 
2,6-Dichlorophenol 
|,2-Dichloropropane' 
cis-1 j-Dichloropropene 

_ trans-l..3-Dichloropropene 
Dieldrin 

__ Diethyl phthalate 
2.4-Dimethyl phenol 
Dimethyl phthalate 
Di-n-butyl phthalate 
1,4-Dinitrobenzene 
4.6-Dinitro-o-cresol 
2,4-Diniirophenol 

_2,4-Dinitrotoluene 
_2,6-Dinitrotoluene 

Di-n-ocryl phthalate 
Di-n-propylnitrosonmine 
1,4-Dkwane 

_ Diphenylamine 
_ Oiphenyl nitrosamine 

' _ . 1,2-0iphenyihydra_ne 
_ Disulfoton 
_ Endosulfan 1 

Endosulfan 11 

—-_ Endosulfamsullate-" " 
Entlriii 

_ Endrin aldehyde 
_ Ethyl acetate 

Elhvl cyanide (Proponenitrile) 
_ Ethyl benzene 

0.11 
acid) 0.72 

0.023 
0.023 
0.031 
0.031 
C.0039 
O.C029 
0.055 
0.061 
0.036 
0.08S • 
0.090 
0.23 
0.05? 
0_l 
0:025 
0.054 
0.044 
0.044 
0.85 
0.036 
0.036 
0.01? 
0.20 
0.036 
0.047 
0.057 
0.32 
0.28 
0.12 
0.32 
0.55 
0.017 
0.40 
12.0 
0.92 
0.92 

- " " . 0.087 
0.017 
0.023 

0.029 

0.029 
0.0028 
0.025 
0.34 
0.24 
0.057 

Total Composition 
WW. Non-WW 
(mg/l) (mg/kg) 

hJA —•-
15 
15 
15 
10 
.0.0S7 
0.087 
0.087 
0.087 
0.0S7 
0.087 
8.2 

NA 
6.0 
6.0 
6.0 
7.2 
6.0 
6.0 
6.0 

30 
14 
14 
18 
IS 
18 
0.13 . 

28 
14 
28 
28 
2.3 

160 
160 
140 
28 
28 
14 • 

170 
NA 
NA 

NA 
6.2 
O.066 

0.13 

- " o m 0.13 
0.13 

33 
360 

10 



Attachment HI (cont.) 

Treatment Standards for F039 Multisource Leachate Wastes 

1 

• 

Constituents 
of Concern 

_ Ethyl ether 
bis(2-Elhylbexyl) phthalate 
Ethyl methacrylate 
Ethylene oxide 
f amphur 
Fluoranthene 
Fluorcne 
Heptachlor 
Heptachlor epoxide 
Hcxachlorobenzene 
Tiexachlqrobutadiene 

. .Hexachlorocyclopemadiene 

Total Composition 
WW 
(mg/l) 

0.12 
028 
0.14 
0.12 

. 0.017 
0.068 

• 0.059 
• -0.0012 
• 0.016 

0.055 
0.055 
0.057 

_ HxCDDs (Hexachlorodibenzo-p-dioxins)0.000063 
HxCDFs (Hexachlorodibenzofurans) 
Hexachloroethane 
!ndeno(l,2,3-c,d)pyrene 
Icdomethane 
Isobutanol 
Isadrin 
isosafrole 
iCepone 
Methacrylonitrile 

__ Methanol 
\ Methapyrilene 
/ Merhoxychlor 

_ . 3-Methylchlolanthrene 
4,4-Meihylene-bis(2-chloroaniline) 
Methylene chloride 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methyl methacrylate 
Methyl methansulfonate 
Methyl parathion 
Naphthalene 
2-Naphthylamine 
p-Nitroaniline 
Nitrobenzene 
5-Nitro-o-toluidine 
p-Nitrophenol 
N-Nitrosodiethylamine 
N-NitrosodimethySamine 
N-Nitroso-di-n-butylamine 
N-Nitrosomethyiethylamme 

Antimony 
Arsenic 
Barium 

jr. Beryllium 
Cadmium 
Chromium (Total) 

_ Cyanides (Total) 
Cyanides (Amendable) 
Fluoride 

._ Lead 
\ Mercury 
.' .... Nickel 

Selenium 
_ Stiver 
_ Sulfide • 

Thallium 
Vanadium 

0.000063 
0.055 
0.0055 
0.19 
5.6 
0.021 
0,081 
0.0011 
0.24 
5.6 
0.081 
0.25 
Q.0055 
0.50 . 
0.OS9 
0.2S 
0.14 
0.14 
0.018 
0.014 
0.059 
0.52 
0.028 

- 0.06S 
0.32 
0.12 
0.40 • 
0.40 
0.40 
0.40 

1.9 
1.4 
1.2 
0.82 
0.69 
2.77 
1.2 
0.86 
35 
0.69 
0.15 
3.98 
0.82 
0.43 
14 
1.4 
4.3 

Non-WW 
(mg/kg) 

160 
28 

160 
NA 
15 
3.4 
3.4 
0.066 
0.066 

10 
5.6 
2.4' . 
0.001 
0.001 

30 
3.4 

65 • 
170 

0.066 
2.6 
0.13 

-84 
NA 

1.5 
0.18 

15 
30 
30 
36 
33 

160 
NA 

4.6 
5.6 

NA 
23 

14 
28 
29 
28 

NA 
17 
2.3 

2.1 mg/i [TCLP] 
5.0 mg/l [TCLP] 
7.6 mg/l (TCLP) 

NA 
0.19 mg/l [TCLP] 
0.36 mg/l fTCLP) 

590 
NA 
NA 

0.37 mg/l [TCLP] 
0.025 mg/l [TCLP 
5.0 mg/l [TCLP] 
0.16 mg/1 (TCLP] 
0.30 mg/l [TCLP] 

NA 
NA 
NA 

Constituents 
of Concern 

N-Nirrosomorpholine 
N-Nitrosopiperidine 
X-Nitrosopyrrolidine 
Parathion 

_Toml PCBs (sum of all PCB isomers) 
Pentachloroben2ene 
PeCDDs (PentachlorodibenzoFurans) 

Total Composition 
WW 
(mg/l) 

0.40 
0.013 
0.013 
0.014 
0.10 
0.055 • 
0.000063 

_.PeCDFs (Pentochlorodibenzo-p-dioxins) 0.000035 
PtntBchloronirrobenzene 
Penlachlorophcnol 

_ . PhenaceOV"; 
. Phenanthtene 

_ Phenol 
Phorate 
Phthalic anhydride 
Pronamide 
Pyrene 
Pyridine 
Safrole 

_Silvcxt2.4,5-TP) 
_ 2,4,5-T 

1.2,4,5-Tetrachlorobenzene 
TCDDs (Tetrachlorodibenzo-furans) 
TCDFs (Tetrachlorodibenzo-p-dioxins'l 
l.;.l,2-Tetrachloroethane 
l.i_,2-Tetrachloroetbane 
Tetrachloroethylene 
2.-,4,6-Tetrachlorophenol 
Toluene 
Toxaphene 
3,-omoform iTribromomethane) 
1.2.4-Trichlorobenzene 
l.l.l-Trichloroethane 
;.;.2-Trichloroethane 
Trichloroethylene 
• Trichloromonofluoro'methane 
2.4,5-Trichlorophenol 
2.4.6-Trichlorophenol 

_ 1.2.3-Th'chloropropane 
t,l,2-Trichloro-l,2,2-trifluorceib3ne 
tris(23-dibomopropyl) phosphate 
Vinyl chloride 
Xylenet.s) (sum of mixed isomers) 

1 

0.055 
0.089 
0.081 
0.059 
0.039 
0.021 
0.055 
0.093 
0.067 

•0.014 -
0.081 
0.72 
0.72 
0.055 
0.000063 
COCCCoJ 
0.057 
0.057 
0.056 
0.030 
0.080 
0.0095 
0.63 
0.055 
0.054 
0.054 
0.054 
0.020 
0.18 
0.035 
0.85 
0.057 
0.11 
0.27 
0.32 

Non-WW 
\ (mg/kg) 

2.3 
35 
35 
4.6 

10 
10 
0.001 
0.001 
4.8 
7.4 

16 
5.6 " " . 
6.2 
4.6 

NA 
1.5 

'8.2 
16 
22 
7.9 
7.9 

' 14 
0.001 
0.001 
6.0 
6.0 
6.0 
7.4 

10 
2.6 

15 
19 
6.0 
6.0 
6.0 

30 
7.4 
7.4 

30 
30 

NA 
6.0 . 

30 

^ 



Hazardous Waste Management Permit Attachment D 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

APPENDIX D-3 

LDR NOTIFICATION AND CERTIFICATION INORMATION FOR THE 

RUSSELL ROAD LANDFILL 

MCB QUANTICO, QUANTICO, VIRGINIA 



C y c l e CtiBm, X__d 
55Q.iyusyail)^&-L^wisDS_y PA 1^339- JHOWfe: 717-938-4700, PAX: 717-938-3301 

Land Disposal Restriction Notification and Certification Form 

Generator: MARINE G0RPS BASE:QUANTI(20 
EPAJLTJ: ' ' -VAl'i'TOQftTaa" v 

Ma_ffe>t;Number: 
Dbcurrienf Number: mm. 

00074T556JJK 

llie EPA-hazardous .wastes identified below^ must be;treatefi.to.the appEeable treatment standards set:forihih 
40'CFR 268.40. 

EBAiWaste <&6& MforuM&u 

Manifet/Elne Waste 
water? 

E)PACodw' 

Pttge-i Lirifr'l, 'Mo £039 

Un^e*iying B^pdoiis ^ p ^ u e n t s 
(^flfe^^iit;w_esis id$EM0^Mc^.): 

Manifest 
Uiie-

Ceristituejits 

.Icertiily that- ail̂^ infermationsiabiTiifted on Ms ; Eand©lspos_i'Resteiction and Certification Sorm is accurate: and 

Signature; 

tF&e: 

^ame: 

J 



BJSASKERfHAKER. 
$A J-Nfe- GOWPSBASE QUANTICO' 
3 2 5 0 G A H K , A V E : ( 8 0 4 6 ) : "' " ' 
QUAViTied, VA^204 : 

l ie f Certificate'of Disposal, 
%tMr^''<^r^rBfiseiiQuantii6p 
•2700? Russell R6„'.liajirjfiii 
:Q^tira,VA-22;i34, 

Recycling treatmfsnt & Disposal of Hazardous Waste 

March 6J20Q8! 

3roker:Dave Roesicf 
Ciein Venojre Bait 
2031 Inverness Avenue 
Baltimore, MP 21230 

DcarlSir/WLadam: 

This' letter ifto- ^'fyiliate^cie Ch.6rji,Iric. EPA E> No. PADD67098822 has accepted and processed tne following shipments. This acceptance is Its 
.^oraMcewtotali Sfi^;&Be^mtRe^latibnVar~ with the requirements Set forth In Cycle Chem's Hazardous Waste Facility Permit 

Date In Manifest In 

IWtfZlM '0CW7*tV556JiK?i' WR3-A.0 

Prpa;'Cbde 
(C f̂f'Spec) 

Date Out Manifest Out Disposal Facility 

12/11/2006 00074') 272JJK Dupont Company 

_there Lareftriy-rUriherĉ e of your, waste; please call ;[^7}^3S?47|iO^ 

Disposal Method Drum ID Mgt 
— — Corfu 

Waste wftlsr 
Tteatmcnt/Stestn 
Stripping 

120655199 H135 

Sincen 

Gary Koadley 
General Manager 
CycLe Ch-sm, Inc. Rcpresenta'jve 
EPA ID No; PADO67098822 

"Neifets^-tSDF: 
SlKs wrih Fliit Street 
ai_t)^:NJ:072p6-' 
aday ss'-58^o „..., 

.Cô orate'OlTict: 
201'SMiUrHrst-;st««t 
til^eiiYI07iO6 
•90^355-1800, , 

teniisyJvariii'TSDf:. 
S^iiiflusii'jallirhfe; 
—•.vfebenv, PA f 7339, 

Mimwiixi. .IT. 
>feX; 717-938*3Wl .-

' te^fefttSTSBf: 
Cehsai'dieml'pl 
'i3B':uTand'StrKt,. ...., 

: FrwingrtOT,-Mfr6l702 
•-W50B-872-5iiM • -

FAX; 509^75^5271 

pointed ori 

; Re9^ey paper; 

0 



'Notification-, and Certification Form 

Di^Qnt Eirvii^iiM 

Chambers Works"Wastewater Treatment Facility 
Land Disposal Restrictions 

OWDWNo. 

Release'No. 

. 'DW00952 • 
,01 

*. 

(please fill In) 

g eht^;aM^| |MG " 
Geacrator's Aridress K *~£ 

:5r_imm.BiMgff"Bi 
_ mm- _<&-

32b(j _A!l'bill AVENUE— 

aianJoiis Waste/Manifest No. NJAMSS287 

'j^ritfea Page Np'./Ltae Letter — 
, '(for drraujied abjiebus weste.otily) 

Ha 

Note: t h e P#c^,Ghajnbers Works WastewaterTrcatmeiit Plant-tfVWJT.) is regulated 
.,..-, - ' .it^etjLT^;Q^5^W.AcLV - .„.. ,. .• -.,. . ,:. , . . ••». -<••--,;. 

.2. Is wastejanalysjs infonrMmittecheti? '. Q-Yes>; ;j^'$ptav«ikbie 

3. foTable*^.ctte^^ For eachwaste, tfptis' 
' ' :ebeck|d;: identify whe(b& BidSindieaB-isw 

'• ppHpM-iound;pfi;papi;;t •>••"•.-. -. ,/ ' ;: " ^ .:.' -

iTABEEAiv- ' 

Check 
Mam 
. Code;. ? 

• , - - : 

i 

"' -:: 

. - . -. 

-

i ™ - . - -

. - -.. -

' : :— 

'U&BPA 
Hazardous 
Waste Cods : 

•;- '-.. . - ' 

~~~mpi \ 

•DOO'l- ;' 

Wi 
D002 

.'POO?:-. 

i"D0O2: 

D003: 

D003. 

SP 
D003 

06P3 

DOCk 

'"' ©003' ' 

D006 

EM307 

D008 

;-DCH09 

SD009 

P.Q10 

D O l l 

i .5 > 

.-.- -Suboatwory- ; . 

.,-• - . - ' . - • . , , - • , ' . „ • , ' — ~ - ; 

LovyLTOG;'., ' 

-KigaTOG,..,.. 

Oxidiwr" 

^eid<pH_2> 

•Alkaiine r 

'CJltier;c6rrDsiveS: 

. ft'e£iye:i^fides: 

Reactive cyanides 

^ ^ r e a c D y e j 

iEXplosives; 
•(iittwieii):' 

•'•piti«.-i|actiyei 

>Arseaic:. 

Barium 

Cadmium 

Otrotnitimv "-

' Lead 

' Mercury 

Low^ercury', 

Seleniun] 

Silver: 

Waste-
wafer* 

Nbn- • 
waste* 
water 

:|ettsrtarti>,eiwj 

:NA 

— 

:. 

,'...,—_.. 
! 

• ' ' 

-

— • 

;'., _ 

; P-

/r. ' 

?: -

iv.,. 

NA 

How must 
Lttevrastebe 
managed? 
lEosrSiakaet: 
Immoecai):-

, . 

!. . ' •. ' 

' ' • 

—r—• 

' -

. — 

. 

- — _ 

-. 

—--

*Watfewktm;«n_in*l%^0fe and<l%TSS. 

Rev. 2, , . 
M8I42'(7>97J 
Pttget " -



Chambers Wcrtrks Wastewater Treatment Facility 
Land Disposal Restrictions 
(cent.) 
'4. InTabie.iS, identlfjr'ait addidot—l̂ caaracteristie, !tstei .̂newly:id^tified,'a)titl newly listed•U:S;-EPAh^rdb^.waste: 

•'. :codes thifcapjpiy to this Waste For each waste code, jdbnfify^efsibt^gtiry,'- indicate whether the\wBste isa • 
..wastewater OT^nohwIfftewater, add indicate how. _'e waste;mii5t'"x l t iaMge^be^on &B:-opripM belpwr .; 

.... ~ ~ ' ~ !' ' . , . . '-; - , TABLES... 

UJ3, EPA 
HAZARDOUS 

WASTECOOaSl 
: Per+0 CFR 261 ' 

•:-, E039L:. 
• - ' -

.; 

. 
• - - . . - _ „ - . — • -

SUBCATEGQHY 

Description. .. .',.. - -.-.-.- ••- ;• 

, . . t l&CrME WASTE ... "•. \ . J ? ' 
; • - ' • " • 

. .* •:. . ; > . - . ... . . . 
: . . • . . . . - . „ . , . , . . . • - . 

- - - - - . . ; . " ' - * • " - ' : - - ' ^ . . - • — . . - , i ~ 

r- Nona 

;.'.-

. . . - i i ' - . 

i i i ; 

_̂_£"' 
Nori-

wasro-
. wetor 

(Check 
only one) ' 

' • * ' * " . * ' * • . * 

• - - - 1 

' . - • ' ' . 

. ,.-,..,- -
* • • > • ' — 

m. 
-. 

. . -.. 
. , — - -

HOW MUST 
TME WASTE . 
:/---^BE-'-f: 
MANAGED? 

, Enter the 
letterfrdm -'. 

eplta.rristjwiow-* 
r A 

' "• 

(UiiAiiadvnmtlifmme^xmisr^diolisl^la^it^leK^tecodis) 
5. If this waste is a spent solvent (F0Q1-FO05), you MUST include Attachment H, Treatment Standards for FOOl-FOOS Spent Solvents, 

6. If this waste is a multisource 1 achate (F039), you may include Attachment ITJ, Treatment Standards for F039 Multisource Leacbate 
Wastes. 

7. If this waste is D001 ignitable (other than the high TOC £ 10% subcategory), D002, DC03, or DO 12-D043, you may include 
Attachment IV, Universal Treatment Standards. You may also include Attachment IV for nonhazardous waste which was hazardous 
(for these waste codes) as generated but rendered nonhazaidous by pretreatraent -

' • - . - • _ ' . . J. ' _. 
*HOW MUST THE WASTE BE MANAGED? (Chooge from the followiag options to complete Tables A and B.) 

A. _ Restricted waste reqiices trcstment [40 CFR 268.7(a)(2)]. 
B. Restricted waste meets applicable treatment standards at the origiftal point of generation. 

GENERATOR'S CERTIFICATION [40 CFR 268.7M(3)(i)J ' l 

I certify under penalty of law that 1 personally have examined and am familiar with the waste 
through analysis and testing or through icowledge of the waste to support this certification that 
the waste complies with the treatment 5r_ndarcLs specified in 40 CFR Part 268 Subpart D. 1 believe that 
the information I submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submitting a false cernfkarion, including the possibility of a fine and impr_omncnt. 

C_ Waste is newly listed or newly identified. 
D. Restricted waste is exempt from'the Land Disposal Restrictions. Check the reason below and write in the'date'the 

waste is subject to prohibitions [40 CFR 268.7(a)(4)]. 

C The waste has been granted a Site-Specific Variance. 
D The. waste has been given a Case-by'-Case Extension, 
• Tne waste is subject to i National Capacity Variance i_ ~ 

E. Restricted waste has been pretreated on-site to remove the hazardous charucieristic D0Q1-COO3 ind/ar D012-D043 md 
rEquircs treatment of underlying hazardcus coasntusnts. 

CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 268.7(b)(5)(iv)] 
I certify under penally of law that the waste has been treated in accordance with tse requirements of 
40 CFR 268 .̂40 to remove the hazardous characteristic. This decharactenzed waste contains underlying 
hazardous constituents that require further treatment to meet univr-sal treatment standards, I am 
aware that there are significant penalties for submitdng a false certification, including the possibility 
of fine and imprisonment 

F. Restricted waste has been pretreated on-site to remove the hazardous characteristic DOOI-D003 and/or D012-D043 and to treat 
underlying hazardous constituents to levels in 40 CFR 268.48 Universal Treatment Sfcmdards. 

' CHARACTERISTIC WASTE - UNDERLYING HAZARDOUS CONSTITUENTS [40 CFR 268,7(bX5)(v)] 
I certify under penalty of law that the waste has been treated in accordance with the requirements of 40 CFR 268.40 
to.remoYe the hazardous characteristic, and that underlying hazardous constituents, as defined in § 268.2, have been 
treated on-site to meJt the § 268.43 Universal Treatment Standards. I am aware that there are significant penalties for 
submitting a false certification, including the possibility of fine and imprisonment. 

CERTIFICATION 

I certify that, to the best of my knowledge, the infom_rion provided in this document is true, accurate, and complete 

Authorized Signature Title Date 



Attachment III 

€_BB& 
DuPont EnviroiimeStal _^_fre$-

treatment Standards to* F039 MultisQurce Leachate Wastes 
Ins t ruc tor^ Mark the;cor^tueutsipreserit:in:,the.wasse^ 

*Veu aresftotr^ircdk ^ ^ Plant (WWTP):ls 

regtila^'und&ihe'GJM 

Constituents 
of'Concern' 

Ac=naphtriyler.4 
Acetiaphthene 

•/L Acelotw 
, Aceionitnle 

Acaophenow 
2-AfietylamincfliiDrene 
Acrolein 

' Acrytanttrite 
Atdrin 

_ , 4-/̂ mltn)biphenyt 
__ Aniline 

Anthracene 
Aramite 
alptia-BHC 

_oets-BHC 
_ deta-BHC 

gamma-BHC 
Benzene 
Biaiita)anthracene 
Bepi»(b>-flticranthens 
Ben_^k)-fluorwilhenc 
Benatfgjy^-perylejic .,, 
Bei_o(a)py«nc 
Bromadiehloromethane 
Methyl lMom!de*(Brornarrasthane>: 
4-Bromopaenyl phemyt eiJJer; 
n-Butyl alcohol 
0utyt beniyl ptathalats 
2-ses-ButyM,6-<iittiiroptii»ol'. 
Carban disulfide 
Carbon tetrachloride 
Chlci_ne (alpha & p tn^MmenV 
p-Gilnroaraline ' " 
Chlorobenane 
Chterobcn2ila» 
2-Ch!on>! ̂ -butadiene 
ChlorodibmiJiaiYicthflne 

__ Chioraetttane 
_ , bis(2-Ch!oroetbo3ty) methane 

bisO-Chloroethyl) ciher 
Chloroform • 
bls(2-Cb:oroi5i3propyl) sfiier 
p-Chlorc-m-cresol 
Chlorom«hane (Methyl chlorsde): 
2-Oiktrortaphihalene 

_ 2-Cri!oraphenol 
3-Chlorapropyfers -; v 
Qiryssne 

, o-C-tsol 
. m-Cresnl 
, p42rcsol 

Total Co 

W L ( 
(mg/ir 

0.059 
0.059 
0.2B 
5 6 

. 0010 
0 059 
0 29 
0,24 
0.021 
0-13 
o:«i 
0.059 
CU6 
0000:4 
0.00DS4 
0023 
,0 00i7 
.0.14 
0.059 
0.11 
0.11 
0.0055 
0.061 
0.35 
0,11 
0.C55 
5.6 
0.017 
COW 
3.8 
0.057 
0.0033 
0.46 
0.057 
0.10 
0.057 
0.057 
0.27 
0.036 
0 033 
0 046 
0 055 
0,0! 8 
0.19 
0,055 
0.044 
0036 
0.059 
O.ll 
0.77 
0.77 

hajpi__iQjT^ 

m^WN 
Cmjg/kirj) 

&4 

1M 
; l # " 

m. 
.a.i 

'140;' 
NA 

%,- , 
"<>m "i\A 
i'4'.. 
"3.4, 

NA' 
"'6,066 
0:066 
0.0'66 
6:666 

10, ": 

" i* 
«£ 
' & & • 

f.i 
m 

'15' 
1'5 
:i'5 

M 
.is • 

_5. 
MA"" 

•M 
:>6,ii 
•i-e ••'•'• 
•6.0 

't(k 
M 
is 

. ifi 
7.2 
6.0 
6.0 
7„-

14' 
30 

5:6 
5',7 

:-30: 
3,ii 
5:6-
5.6. 
5;6-

^> Constituents 
of Concern 

__ CrtlohejtuiDne 
_ 1,2-Dibrgmo-J-ch.lojoeropanc 

0-3S" 

W'l, 
_ Ethylene dsbrtods (I^Dibrwrwetome); 0,028 

DibTO-inomishanc 
2,4-D (2,4-0 Ichlorophenoxyacetie' acid) 

„0,J>';DDO 
_p ,p ' -DDD 
_n ,p ' -DDB 
_ p , p ' - D D E 
_ts ,p ' -DDT 

p,p'4DDT 
__ D-:benz(a,li] antKmanfi 
_ Dibenzo(a.e) pyretic 
_ r rn-fticflloroljanKfie 
_ a-Dichlorobstizers 

p-Diehlarob«2ene _ 
_ Dicblorcdifl'eOTOMtriane 
X l,UD!„lordethane 
„,1,2'Dich!orceth8Tic .; 
__ 1,1-Dichloropihylene 
_ , tratis-l>DichloreethylenB 
_ 2,4-Dichloropi)enDl 
_ 2,6-Dishlompttaioli 
_ 1,2-Dtehjoropropane 

cis-1,3-Dichtcropropene 
trans-i ,3-DicblorQpropeM 

_D>eldrtn 
.Diethyl phthalate 

_ 2,4rDimeihyl phenol 
_ Dimethyl phthaiate 
_ Di-n-bulyj phthalate 

i,4-Dir.itrobenzsfl<j" 
4,6-Dinitro-6-crts6l 
2,4:DlnilrpphH:ol 
2,4-t>imtfio>oliiene 
2,6-Cinttrbloltietie 
Di-n-ncty: phlhalate 

_ . DMvptopyinitrosoaraine 
_ . I,4-D;axine 
„ Diphenylwniise 

Diphenyl nitrosamine 
_ 1,2-Dipheftylhydrazme 
, Dbblfoion 
_ . Endosulfan I 

. Endosulfun 11 
Endosulfan sulfate 

__ Endrin 
Erj—Hn aldehyde 
Ethyl aeeiBie 

, Elhyl cyanide (pjopanenitrfle) 
EtHyl benzene 

0.11 
i 6 ^ 

0.023: 
0.023 

oMi 
0.03!: 

p;bo39. 
6,6039^ 
0.055 ' 
0:061 
6:036 
0.038 
O.O90 
0.^3'. 
0:059: 

o'ii: 
M& 
•Q;054? 
:rji0*K 
:6TQ4* 
0:85 ' 
0.0'3'6 

:.CS)36 
.'ffiOlT 
:0?20.'". 
d;b36 
['0.047' 
0.057. 

f'o'isi 
0:28 
d/12' 
:0.32, 
.0.55' 
•d;0!7. 
6.40. 

i'z'J 
• & » . 

6.92 
C.087 
0:0 if 
0.023 

0.029 
0;O29 
0.Q02B 
0:025" 
0,34! 
0.24' 
6.057 

Total GQjijpoi^kil}, 

___•,- £ - NQri-Ww3 
(mg/t>._. ."'-_-:fmefl<0> 

NA-

":!5' 
15 
15 
10 
0.087 
67037 

o.b:*? 
6:6"»7 
0T0S? 

B:687 
. .'Bj>" 

w C 
6:0 

feo 'eld 

M 
:6;o 
-6-0 
6:6 

30'' 

^ 
;i,4 
-18 
.'I'S 
18 

aiii 
n 
'W1 

18 
IS" 
M . 

160 
160' 
140? 
[28" 

:-: 3s; 
14 

1701 

HP 
wl 
'rfi-.. 
Jta-
0-066-

o:i3; " 

oiii 
o.ii 

. .b';13 
;33:'" 

360; 
l:0' 



Attachment ill (cont.) 

\ 
Treatment Standards tor F039 Multisource Leachate Wastes 

Constituents 
of Concern 

_ Ethyl ether 
rjis(2»Ethylie)tyl) phthalate 

_ Ethyl methacrylate 
_ Ethylene oxide 

.Farnphur • 
Fluoranthene 
Fluxsriae 
Heptfelhlor 
Hep_chl6r epowds 

... HejtBchlorob*n2ene 
Hcxachlarobtiladlene 

__ Kexachlorocyclopeniadiene 

Total CojTjEQ£ill_a^ 

:WW-'( 
!(m.g/IJ. 

012 
0.28 
0.14 
0.12 
0017 
0 068 
0059 
0CO12 
0.316 
0.D55 
0055 
0.057 

_ HxCDDs (HBtachlarod5benzo;p-<Jip)!iM)0 CO0O63 
HxCDFsx(KeaMhloto_beiuoftrsni); 
HoxEDShlortKLhane 
lt«ieno(i,213-a,d)pyr™e 
l~omethims 
lsobutanol 
Isodrio 
Isosafrole 
Kepoae 
MeihacrySointrile 
Methanol 

, McthapyrSlene 
Meshoxychtor 
3-Mcthylcbia)sntbrertB 
414-Me_thylEne^is(2<hlorosTi.i|n"ej 

_ Methylene chloride 
Methyl ethyl ketone 
Methyl isoburyl ketone 
lYlethyl n»OaerylBte 
Methyl tnothansulfqnare 

_ M e i h y l parathion 
NaphtbaSene 
2-NaphrtiylstnJne 

_ p-Nitrbaniljfie 
Nitrobenzena 
5-rJitro-o-tcluidtee 
P-Nibrophsnol 
N-N itrosodieihyiaminc 
N-Nttrosodimethylamme 

__ N->lilroSLVdi-n-butyia.Tinie-: 
__ N-Ni!>Qsarr.ethylethytaiTiine/i 

Antimony 
Arsenic 

3wiu.ro 
_5^ Beryllium 

Cadmium 

Crvrpmium (Total) 
_ _ Cyanides (Total) 

Cyanides (Amendable) 
Fluoride 
Lead 

_ , Mercury 
L , Nickel 
__ Selenium 

Silver 
__ Su'.ftde 
__ Thallium 

^anadiura 

0000063 
0055 
OD055 
019 
5.6 
0021 
008) 
0 0011 
014 : 
56 
0081 
025 
0.OO55 
0.50 

' 0089 
0 2B 
0.14 
0.14 
0.018 
0.014 
O.059 
052 
0.028 

0068 
0.32 
0.12 
0.40 
0.40 
0<i0 
040 

1.9 
14 
12 
032 
0.69 
2.77 
12 
0.86 
35 
0 69 
015 
398 
082 
0 43 
14 
14 
43 

n<mmj> 
(mg/kg) 

166. 
.28 
160 
NA 

15 
'3:4: 
3:4 
_Q66 

•OiO'fiS' 
i'6 ' 
5:6 
2.4 
'o.ooi 
'O.boi 

3b '"• 
Si . 

,.65 
170* 
' 6:666 

2:6 ;"' 
6:13 

;S4' 
iNA: 

' i s 
0-18 

\S 
30. 
30. ,-:•. 
3'6 
.33: 
1;60: 
NA 

4.6 
-5-6 

'rJA 

"—" 
14; 
28 
19 
28 

¥ A 

' i'.f 
i,% 

2.1 mg/i ffe'tfi. 
5.0irti/i [TGIiP): 

7:6 n ig i (TCLP) 
NA 
""6;19.mg/l pTCIiP] 

6.86*8/1 PTCtiPJ 

w NA, 
NA 

0:37-rrigiT fTCLP] 

Constituents 
of Concern _ 

N-Nitrosornorpholras . •' 
N-Nttrosopipeodlne 

__ X -Nitrosopyrrolldine 
Parathlmi ' 

__Towl PCBs (sum pf all'PCB isomers) 
Peniaeblorabenzene 
FcCDDs (PentacblnVodlbenzofunms) 

Total Composition 

WW Non:M ' 
(mg/l) (mg/kg) 

0.40 
0 013 
6,013 
0,014 
0,10 
0.055 
O.OC0063 

_ , P*CDp8 (PMtBchlorodibenzo-p-dioxinsJO.OCOOSS 
__ PsntatthloronitTobsna-e 
_ , PsntashlarophenoJ 
__ Phenaectin , 

Phenantrtrcne 
_ PJteno! 
_ Faorale 
_ Phthalie anhydride 

Pronamide 
Pyrene 
Pyridine 
"Ssfrole 

_Snvex(2,4,5-TP) 
_ 2 , 4 , 5 - T 

1,2,4^-TeBTichlorobeitteae 
TCDOs (TeLfftchlorodibenzo-nirans) 
TCDFs (Te'wehlortjdibEnio-p^diox'ns) 

_ ltl,l,2-Tetrac!iloroBthane 
_ ' ! , 1,2,2-TetrachtorootbBiie 
„ Tetrackorodhyler.e 
_ 2^,4,6iTewachlorophenol 

'Toluene 
Tojtaphene 

_ GromofbcTn t^ribromcnitiiiane) 
_ P,4-Trichlortiber_ene 

i.U-TrichlarnetnBie 
_ !,),2-TrichlofuethHne 
_Trier.loro ethylene 

"TricMoremanofluoramethane 
_ 2,4.5-TrichJorQpAene) 

2,4,6-Trlchloroolienol 
__ l^,3-Tri'ehlon3prDpane 
_ l.t^Trichlaro-l^HrirtuDtoelhane 

ins(23-diboTrinpTLVpyJ) phosphite 
Vinyl.chloride 

_ XyleneCs) (sum of mixed Isbmeis) 

0:025 mg/i [(TCLP J 

UmgltmU-] 
%)6 mj}\ [.Tciipy 
D3Qmsfl (TCIiPd 

NA 
# 

m 

1= 

0.055 
•0.089 
0,081 

'0,059 
0,039 
0.021 
0.055 
0.093 
0.067 
0.014 
0.081 
0.72 
0.72 
0,055 
0.000063 
0[000063 
0.057 
0.057 
0.056 
0:030 
O.0E0 
.0.0095 
0-63 
0.055 
0.054 
0.C54 
0.054 
0.020 
0.18 
0.035 
0.85 
O.D57 
0.11 
0.27 
0.32 

2.3 
35" 
35; 
'4.6 

w: 
1.6. 
0.001 
0.00) 

4.8 
TA 

16 
'5,6 
6i2 
*,6 

•NA! 

' ;'ii 
8_. 

re; 22 
-7;',9. 

M 
14-
'6:0OI 
ftboi 
6:0 
6:6 
6.0 

'0 10 
.2.6 

15" 
1'?' 
6.6. 
6.6 
6.6 

'30 
7:4 
7:4 

:30 ' 
'30 

:NA; 
\'6-0: 

.3JP 

' 
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™ A . J l B A f O R INFORMATION 

Cycle Gherri, yic.> 
217;SoLr8l1stSL 

•Etebel l i , N. :O7208 

Rhdna:" (908) 355:5600 

fax;(90S)['35S-d562: 

;5ErJlndu&irlatfX: . 

. Lewisberry/PA 17339: 

Phone: #17),93tWO0f 

General Ghemiga l 
Co rpo ra t i on 

133rlS8'Leland ;St, Fra'mlrigham, MA 01701 

' Phone: (508) 872-5000 J?ax:\(50'8):S>:'^5271 

EPA ID # VA117DQ24732 

GENHWrORMAME . 

MAS-NG ADDRESS 

MM$FJ&ffi&B!^Wbtol&<i 
3Rf>Q-CiATMN:AVENUE(Bn4fi3' 

ntiAMTifin ,___ 22134 

GENERATOR CONTACT B^SKEB:.THAKER;, 

GEh^itaOMHQmi 7t)S-784^4fl3iT 

GEVB^T'ORfA)!: ' 7 0 ^ 4 - 1 8 5 3 : \ -

SITE-ADDRESS: 2 ^ 7 J j ^ i . l l ;
i R 0 A D - 0.ANDFI1, C) 

MANTICO . - _ - .22M. 

•n jwuuuMPJU4inuw«c9r 

MaterialPrbfil* Sheet 

GswodBASe.n fc Sireamtfifsjclkabls) 

Protess'i'Prbdiict Clods:. 

BILLI KG COMPANY 

BilLINQADbReSS' 

BILLING CONTACT 

BILLING PHOMEit: 

f .WM- =WR1 

-• .-...-

UBBVNOVAK - -

7Q3-EQ241QQ FAX 7na-Bf)?.17flR 

t ^ D R L L LEACHATE 

PfwcEBaeENlRAWW^E!; ijjju'rjf ILL IfAGHATFr 

B. PHYSICAL CHARACTERISTICS OF WASTE (AT 70° F) 

AMBERjNONE. Colnr/OdorJ 

Physical Description:!___. 

Wastewater 

Specific Gravity: 

Physical State; 

© Wfcstawalar O HniwKastswSer 

BSInjtoFfeBO D &5M Q Gus/toosol 
D K _yated' H Uq™ D LaiP_t' 
D Mtit_vared D Swâ SrfM _^_ 
DPWiler "'" O'ff 

UquMSolidMdn 

ft Liquid 

% Suspended Solids 

ftSlucga 

% Solid 

Duqt'pahlo? O Y« 

Purpatte? © Yos 

Pcrjabla? ® Yes 

9 

1CM, 

, 

® No 

ONo 

O No 

D. REGULATORY-INFORMATION' 

Rash Point 

-i ltebl. 'Soli.? 

O Flash Point <74 F O Flesh ?dni 101-140 f © Fl ir t Pair" >2tt) f O Exfld Fiasit Point 

0 « i Print 74-100F O Flash print UL2C0F O Nafash pew 

OOpancup 0 Cfcsaifoup 

OYas ® K o 

O <_) O 2.01-5:0 ® 6.C1-5.0 O SLOt-i_49 O >12.5 6 StwlpH 

C.. .JEMICAL COMPOSITION 

ATTACHMEMTS: D M5DS sttKKed Q SuppteniantalAnalysiB • Addfotul Inftwnalion • LDR Attnchmant 

Chemical Composition 

BCFTONE 

_______ Mloiamai M _ _ _ _ 
.^..Ippm.. . 

niS-f?nirHl.mnFTHFHF 

£ _ _ _ 

J,.l.-,Pl-tiLQRO-DA'-_.-
ffTHERMETALS^RfiANICS 
_____ 
(SEE ftTTn-QHEP) 

,<l?,1ppin, 

<Q,1non 
"fllntim 

telanat 

laltUSEPAHaiwasla? ® Y _ S O No 

USEPAH« Codes: F039 

EPA Sub Categories: . 

ten STATE "waste?. O Y e s ' O N o 

STATE Haat Codas: 

DOT Hazardous Hatnrfai? ® Yes O No 

Proper Shipping Mama: ROHA7ARnoilfiWARrrFiinnin Kins-

Haard Class: _ . UHfHAS: NA308? 

R9: l£MHlJBH-#iatg 

. P. G,t 1 

, ERGfc. _L__ 

E. SHIPPING INFORMATION 

Shipment Moftod: 

H _uJtLlc|jt3.Ti7il»r D Ptlldln] H DrumJSlMtr fffc-t.fr 
D 8U& Solid • Draft T» • T«t«r$ 
D BulkWld.RollC8 • Cutisynr<Bos»B] • MuflSl.o); 

G/Tr^NBPORTERT^mTJ^ei-RTS" 

O CCTGCC Prods TiOTSgortafot 

O Custcrrter DelNeis to CCIA3CG „ . 

O Custerr-r Deitwrs to Erd Facility via CCWGCC 

® Olher. 

cyi-BAimtORF 

H. OTHER HAZARDOUS CHARACTERISTICS 
a >IGRA REACTIVE Q ETOLOHCAI. D EKPtWWBBKOCK a M l t f * 
a^ tesREAc iNE - • Q Y S C A R E Q ' a DOSE or TOE ABOVE 
• HADIDACTIVE Q OXIDIJIITOIMTL v \ 
• SUBJECTTOSJBP.WFFKffiSNEJSfl O PVRDPHOKIC 

Anticipated Volume: I F S S T H W I OPD/gallens 

QuaniHy. Prlca; 

. P a ' tonJ 

/Unit 

F. SPECIAL HANDLING CONSIDERATIONS 
• RatlloaalVB D FA RW . 0 3 Q No U n d . „,„,,, 
• EBoloelti'^edicat Watt* O E M S t t M O Waste D IndnarsbOnly 
D F-ntBifl ' ' 13 CEKCLAWatta' O RaeyclsQniy 
• Phancacu D Astwitos D Dthar: 

•Rtf.'S).Nt-KrjSBffirtlMflFOR BULK-ANDTlRlIMOlIJVUTmES '-

.CERTIFICATE OF DISPOSAL REQUIRED 

Indicate if waste contains anv of trie fo l low ing : 

PC81 E9 

C/int-H £9 
t^Hlntics B 

8alM« — EI 
VOPt {3 
ChtoiUa ' H ' 

Q S9PPH 
D J5»I>PM 

!DPKJ( 
MB PPM -
MWPM 
iop;i>?r,i 

" * " " " > 

D 

•a 
P 
D 

1 Is It i l i w u u chartcleHsLktetly hsierdoiM for rieli ls or-orgsnSss (EJA Wflata Cotl« OW* 2. O r n litis wa ata contain underlying hBisrdoui uanstitiiiints ss-dallneil in 40 CFR 268 Part 2, 

_ tfi(eusliC043)7—O-Yw-SI-ho ; — ^ S8ctloni-»ttencEntra--ot*rwoaai5iitgiha-irrS bra-taietitataiittardB,?— © Y w ~ 0 " N c i — : — : 

i l YES, pl««»t) list Hit tonotltuant* and wit'cttiltstlens In sccSsn C If YES, plosts list the ccnBtlluents snd cpn-stttrsUens In sscVan C. 

GWEtUTQR CElTItFICWOlt: 1) triby n r i i ^ l h ^ _ Inflin^ltiM 9 _ ^ M Itt t l _ _ 1 _l «UlM 1 ^ ^ 
r^ovvttlrfamiMon rigMC^] tjtawit Qrsu^iatc^ lu i^dx hi tbo pQocfaUoa dtt^9 gannrdar t)ig boin ̂ _ o a _ . It ( X t ^ C C ^ 

'mUItenrori« dcioVtem cuntfmil n lilts SIPS $>m CCTOOC t in t |«oy!d4 iwUra ts QfmrtfBrmil «a»(tll]:*U tht relurix If tp j i tabln nf-Um nw confiirrJitgwuii to l i» p_nl ^ wJgln'ji ist lortii In lh» mmlt«t 9rteHU_i 
~ IDDI-OU tb i lp i l i i l In wrilliig t ^ Iha ^ a t ^ p r . G^[7)lar q r i « ta rcMur» CCIIQCC to 

[t by CCI'CCC _a ig l ln ne»l|il, hunllltig, lim(rtr«iv itenso i»J nlutil « l Midi aen Mflfcintlm W)U»U>lts point si eslflln c r In :,'_1 other ballon dcslgniil_ |Vy thi Or . i i ior , I b i r _ y xt&oriuCCtteoC In imoBt) 
^A»ir«tBgyhiloniu_io|i.l|;fl 'A?£»# W ^ l uniinLil^JbBUMIMny^MraiidnitintorftjffMflDnty p«rfcfm»dt|w||„lj*Eor'tacli>sft»»jcli I p lwnnyy f l p f l f g i t j l . . : : . . . . 

http://fffc-t.fr


DuPont Secure Environmental Treatfveiit 

FlfaAL Waste Characterization • 
Profile Sheet 

#D25298 
T025298 

| A ) GENERATOR INFORMATION 
Ggne'ratoF Marine Cbros-.Base Quahtico: 

Site,Loc -: . - 3a5Q.G>ffinfegtaa-
Quantico.VA 22134 

/Submitter' ~E nvrrcnrrtentaliWaste':S'pecialists Inc; 
Mall Address 14100 Sullvflencircle:.- Suite 400; 

to^wwm. 

.•Gbtitaa.Btiasker K Thaker Ph: .703^764-403D . .1 Contact kibbv Novak •Ph; 703-502-fliQQ 
Fax? 03*-7 84 ^ 4 3 $3: Fax 703-502^1796 

{C);-GENERAL.WASTEINFORMATION/ ' • " ' .'••'-<• " ~ 

Nameof>Waste: landflllisachate 
Process: Gensrattnq Waste: 
Laridfillkeacriaafe • • - • . - • 

• ' • ' - ' . - ' v . - .. ' - , . - . . — ; " - ? - - . . _ ; - - ' ' ' ' , ' • . ; . ' . • . 

- - . . • • - - " - - " " - . . , - • " • . ' • . " . - . : . ' . - - • ' - ' • " • ' • " - • -

* '. 

•(BJ-SBECir-lED 
TR_ATMENT 
W Wafer Treatoshtl' "> 
' ''OrgarticiBecbvetvi--

... '-QJllArVatSr.'•": "-=". .-.-
-.Other.,., — . - . . 

-~..~ . . > „ 

"(E) EXPECTEDVOUUME 

--_ .. ..- . . 

-Annual1 — ' . 
' -Peti-oa'd. ' ? 

,/ 

- 30000: .' 
....,5000,-

Gal 
X. •-
X , 

: Drum" 

( J l METHOD OP SHIPMENT 
^TANK TRUCK 

iD)"WASTE"STR_AM COMPOSITION" "" '~'- t .7 ' ' " T - . ; " ; 

MalbKOomDorierita: ' ' '•• 
. - • • • • - - . > • - • _ • • = • • - . . _ . . 

, / • - • • - . - • • - ; . - • ' . - - - . • ' . — . . . — — 

•-ACETONE- • •' ~ - . . - • . : - - • - - • ; . - ; 
••^'^l^piCHLpR'QETBENE: ••-•_. = -•;-•• 
^ . ^ Y t U U ^ i - '•' --•--•-•--- - :>• • . 
-i.lrDIGHLpRQETflANE ' - •• 

' OTHER METAb^R^NJCS 
'•WATER-

- . - . - • - - ~ - ™ . — • - . ^ , . . . . - , . , . - , . 

. * . ~ • ' : 

. . . . - ._ . 

. " !^ncen^Hpp"lS5ig&"-'7-^-
t{wt %:PP Rpni); 

liBW|9>;,-

. . _ • - , , 

-' " ; ' • • 

. ™. 

' . Upper' 
-V0.TRPW 
?*0.4PRM,-
-'•«o:?i.Rr?M^ 

saiPPMr-

'" _ESi_r-:..-
' BALANCE-. 

7 " v * " - ' ' ~ •*"* 

- , - : • - - . " ™ -

. Epical.' 
. . . _ „ . 

— „ , _ - _ ; 

^C. \~ t t~r~ ' - -

• ~T""-T \ r . 

"""TTT^" "*'*" ' 

- - — • ' ' — * -

- - . ,v. 

' " - ' : ' " ' ' • ' " " " 

,{E) . EPA INHb'RMAffON 
' gCRA HA-ARDOy? WASTE CODES' 

__L._'..."-..J"J-i'r^pr:S^.G.Kies). \ ". V . 
GotJes;ln.{) may br may not appty to waste. --

V-F03S- '•> . . 
: . . _.. . 

L.~. = - - -'- • - - — • .... .- ' - - '- . . . ... 

- , . _ _ 7 . - : — _ — _ — _ , -. , -__._ - - . - . • . _. . . . ' . . - . - ; 

i - -....- . , • • ~ : ; " , • ' ' • . : 

•"-°"r----'-r. > '• • - ,- . • - - ~ • - - -

. ~ - — - . . - . . _ - • 

• - ' " • • • , - • • " — 

(I)PHYSICAL PROPERTIES 
Water mlscible: X Multiple liquid phases: Oxidizer. RBacllcnproducts with acidic water: 

pH Range 
Flash Point CF) 

5.00 to 9.00 
> 200 

jTotal-Suspanded Solids (FSS) (%) ___l,q. 
Co'or/Appearancs AM9ER 

Dissolved Organic Carbon (DOC) {%) < 0.1 Temperature <as delivered) (*F) _____ 
Total Organic Carbon (TOC) [%) _0__ Odor N 

GENERATOR CERTIFICATION STATEMENT: - -
I hereby certify that J am authorized to sign this form DII behalf of the Wasc.watcr Gensmtor identified, -and. that I liave person_!y examined anil am" 
familiar with the information submitted in litis and al! attached pages. Based; on my inquiry of those individuals immediately responsible for obtaining 
the information, the submitted information is Irue, accurate, and complete find all known suspected hazardvincluding hazardous air pollutants (HAPs) 
have been disclosed. I further acknowledge rny responsibility to immediately inform DuPont of any changes to this information. I acknpwiedgs and 
•recognize that-failure-to prt>perly-identify all comp'onertts-(inchidin_ HAPsj^rnrlhTitTrmy'be^nTTny'Wil.tecculd rasultlrraclaY.'rejection, ohd/br the 
imposition of a penally or surchaige'by DuPont I am aware that DtsPont must report all pcrmfc'exceedancss to appropriate environmental ngencies, - " 
These agencies may bring enforcement actions against companies and individuals who caused the exceedrtnees, to include waste generators wh o do not 
provide nccurate information to DaPont. 

J.7L 

'Titl6~ 
lr7)L Of t fC^ P a&Misii i__/_J__L 
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. • " 

;•'". n Ha_ardbu .̂Air'P6'l)utanl.f>JAP5 - -
{Ky-SPECIFiCATldNS: 

Characteristiclyietals 

Arsenic .. .." . . . . . 
Barium 
Cadmium 
Chromium;, 
Lead?' •'• '" •""- "'"'' ' ' 7 '"' 
Mercury ': " ' 

-Selenium.---.-------'--' .'. .-.- '"'"' 
Silver,:. . -"" -"' :•...•":-:.""—.'-. .- , .—-

. . • - • - . . : . • - . . . ; . - . . " _ . : . . . • - - - . . - - . 

QtHer-iMeJta^ . -. . 

"Antimony . < . . ' " . . . 
' Chrome;*6: ' " ' ' > • ; ' " 
'Cobalt " " ,." • " - " ' •'•'•" 
:.Copper •: ' - - - - - A ' . . ' . , ' . ' . " ' • " 
, irriri ____, . . ' T . . . - " . ' : :~ i~ ' : • ^ • -~ - r r 
Molybdenum' ... 

'.Nickel" ","' . . ^ 
'.'Tr^lliiim' 
:Tlh: ' : " ' " . ' - . 
fTitahlurh 

C" 'Vadium . ".-:.•<.r-"'••"•'': 
: _ i r f c ' . - - . . • - . : > - . ' " . " — - , _ . - - - - - : _ . 

. : ...:v.. ..' -

Other Components'. - - •• 
' " " " " ' ' " " ' • ' 

VAmrnonia "" '"..~" 
' Cyanides 
U-iS'oltifila;-•'-'-.; "':'---—•-• -
;- total ? " - - . - - - : _ -'-_-:" • *"" 
!.--:a'rrieiiabt$'. . . . . . . .-' j : : " . : : - _ " : -. 
Fluoride" . . . 

, Me'rcaptarts . _ , . , . . 
PCB's " " . . .' _ . _ 
Sulfides " 

..-.soluble ' " " " ' " ' T 

-j-;total , -• ..• : -'';.'..-" - " 

.Total organic Halogens:-/ •'- : , .-"'.•' 
! . . ; - : . - - , - . - - . ! • - -

fCiOrganics-.. . . . . . . . . . _ . 

{% Benzene . . . 
' ^JCarbbn-tetrachrGricIa 
-^MSHlofdarie -, .,- -""'. 
' P):;C.W6Ybb'6i__-ne' ; 

J^;Chlof0f6r'm: - ~ ---. . . 
GJBSOIS' ..;-: • - - - •— - . -

,'— A ,4-Oichldrrjbenzehe., 
'^,^\^WKh\Qroe\MhM^tWMSBMcH\on4^)— 
! f^"^:;'-tV;Dichlor6e§tftyt6ft-i'! (y(h^lidene;.chloncfe) 
•:(s)''2r4rBfnltrotoluehe-'ri"'--:.',-?" •'" . '' 

' Hep'tachlpr 
0 Hexaclilbroberizana 

-
TCLP • 

.. M 
-_1= 
'*!_" 
*<_• 
< i 

*6;2= 
• < t . 

... -.T^lC 
- - - ; • - - _ • • 

• x - — 

-~z.—- ' 

_ 

_ 

_ 

" 

—" ~~ 
-> 

- -
: - _ _ _ 

_ _ • _ _ . 

•• 

<0,1 

MA 
"M 

N/A 
'N/A" 
'N/A 
N/A 

-O.02 
,N/A 
MA 

~ N_Y 

m 

iN_A-.--;r>;ef present) 
-Total ] . . . . . . . 

Comp 

(PpmJ ••• 

__ 
:<1 
<-1 

. * 3 ' 
- :<i 

.<0:_ 

sfr 
:: ":__' 

— - - _ - • - . 

. 

- St 
.. . < 1 

" N/A 
<1 

<2O0' 
N/A 
<10 
N/A 
N/A 
N/A 
„ A 

TC Orga'nlcs (cent) . • 

n Hexachlorobuta'diene -'—.-...-_.''--
(*•) Hexachldroetha'ne . _-'-..' 
H Methyl ethyttetbne (2-rBut3h'6he).. 
(**-) Nftrobenzenff _ .. _ 
(**) Pentachlorobhanol 

"Pyridine' 
-(•^-T-etrachloTOethylerie: ;-"•" ' • ' - • • - -
(*VTr5ctilbraethyl-ri8 
(*).2,4,5-Tricrilorcp'Hen6l: .,--.-•- " " , 
^•2,4/6-Trich!dfdpheri6l," '. f-~.-^~-.,... . 
{<) Vinyl chloride, . ,.'. ... ._ ., -

• • -

Non-TC Organlcs 

H Acetaldehyde 
"{*) Acetonitrlle 
(*) Acetophenona - - " — 
O Acrolein 
D Acrylonitnle 
(*) Ally! chlonde 

Anthracene 
D Benzotrichloride 

<1 J n Benzyl chloride 
I n Blphervyl 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

- • -N//^-

N/A 
N/A, 
N/A 

-
— 

<£L1 
N/A 
N/A. 
N/A 
N/A 

-N/A 
N/A 

— <0C2-

_ _ 
N/A 
N/A 
N/A 

f*) Bl9{2-chloroethyt)ether CDichloroethyl ether) 
Bis (2-etriylhexyl). phthalate 

0) Blsfchloromethyl) ether 
C) Bromoform 
(*)1,3-Butaoliene 

Butyl benzyl phthalate 
O Carbon-cfisulrWe -
n Carbonyi sulfide ~ - . " - - . 
OChloramben 

-P) Bhloroethane (Eth\1-chloride) "' " - ~" ""• 
H Chlorom ethyl methyl ether 

2-Chlorophenol 
(*) Chtaroprene (2-chloro-1,3-butadiene) 
(*) Cumene 

Cyclohexadiene ' ~ 
H Dlaromethane - - - - . . 
{*) Dlbenzofuran " ' ' - : 
H 1,2-CIbromc-3-chloroprDpane 

1,2-Dlchlorobenzene (ODCB) 
lk) 1,1 -Dtchtoroetharta {EthyflderiB-dlchbrtds) 

2,4-Dlchlorophenol 
"(*) Dlchbrcphsnoxyacetic acid (2,4-D) 
J*) 1,2-Dichloropropane [Propylene dichloride) 
(*) 1 .S-Dlchloropropens 
" Difcycloperitadlene 

-PH>tethyl-sulfate' '• " ""'".•. 
" Dirnethy! hydrazine ' , _ ., 
(*) Dimethyl sulfate 
(*) N-N-Dimethylaniline 
{*) Cirnethylcarbamoyl criloride 

TCLP 

N/A 
. N/A" 

_ _ _ _ _ _ 
_ _ , 
_ _ -
jNZA 

"503 
*J_t 
<0;1? 

•.-. N/A-

...-•N/A-

_̂. 

. . ._---.- —. 
.„ 

- • - - - -

• — • -

' " • : : ; • ' " - ' - ' . ' -

~~"~-~<T~ 

- -.. 
" T - _... 

:.!...' t ;-

. . J . . ' . " I 

Total 
Comp 

"• m 
• - m : 

. - N/A'; 
N/A : 

.. N/A* 
_/_'! 

: " " <0.;1r. 
' - _ _ _ . • 
' - -*ffil" 

. • • - • • _ * „ * : 

:-r;-NWi-: 

. . . . . ' 

M & m . 
' N/A 

N/A"; 
; - -N/A--
, ..•_.. N/A ;• 

. ,N/A 

'. .M. 
JUtt' 

• . - _ _ , • 

>^:_ffi; 
..N/A. 
N/A 
N/A, 

>.'N/A:. 
N/A 

" N/A" 
'— 'N/A'" 
--^:JN/A. 
- '•"---; N/A, 

.. .N/A. 
-—:.N/A.-' 
^ ^N/A: 

'N/A'-;. 
"N/A: 
M/A 

;^.___^ 
'.^-.___; 

" ;N/A. 
---—N/A-

,,;N/A. 
...N/A; 

" N/A-
;,/__.-

IN/A-; 

:'':v-bi_" 
' ^e_4_V 

;^/A. 
.- ML 

. . ;N/_: 

, 
! 

__»": 
i 

, 

> ^ 

*'-. 
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. -.-. 
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-••' (?) Hazardous Air Pollutant (KAP) . . 
(KrSPECJFlCATIONS fconU 

Non^TC Organics (cont;): 

. ^2i4-DimelhylphenDl • ' , . . - . 
. iOi-rv-biityl'phthalate 

4,6 Dihltro-b-cre'scl 
p)';2:,^D|riitrapheho) 
'" ;2-6-DihitrotoliJene 

-. ,'Di-rvoctalpJithalate . .. 
(?) ,1 ;4-D1b>cane (.1 -,4-DielhyleneoxifJe}' 
'(DiEpichlbfohydrin 
'-(% ii;-2-Ep6xybutane' . \-« 
ft Ethyl acrylate .. . . . 
:(?•) Ethyl fierizejie 
^:'Elhylene:d_ramlde(Dtlwbm6etha'ne) ... . 
(?) Ethylene imine (Azlridine) 
(?> Ethylene oxide 
"' 'formaldehyde. 

'Eluorehe- '. -"•-"" 
-----Furfuryl-alcohol - " - - r. • --_ • 
iifyQEr. DIethylene'Gty.c'dl diethyl ©ttier^ ., 
'£))GE- Die'thyfene GryMl.dimetfr/lethBr-
~ffl:-<ZE~ EtbVisne G.lycolcdiiTiethyl ether. . . . . 
Sft):GE- Ethylene^^Glycoi'mdnobutytjethiiracetite 

-=^GE-, Ethylene ,Glycol.mohoethyl:ethepace?atB 
\,*);GE- Ethylene Gryeol monomethyl ethet.acetafs. 

i f^Hexane' .-'-•""•'V--- ' • " • • ? - - - • ? ' - . - : 
„.--rHvclrazlhe. •.:•' : " " ' -—-• 
^Isbprtofohe . -
Mt-iridane'' . ..... ., ..... 
(^.Methanol . 
(•*)'' Methyl-bromide (Brombmelharte) 

'.M'WeWy1:chlbrlde(GHIorbrnetrtan8i 
p"} MQtJiyliodide.fiddometharie) 

?'- t?-fcW5eWVIt.s"6b^y^ketoaB"-OHB^ney~-".-;;:-~__.:— -.. 
.(>)'• Methyl5]socyahate' - •- - - . - , - . - ' , ^ l _ - • _ 

.-(*)'Wethyrmetrtacryla'te' ,,.... 

- ' ' . . - ' • - . " - . - : . ' • • 

TotalGomp: 

{ppimj ' 

... _- -....__. ,-.-
• m . 

m. 
MA. 
N/A. 
N/A< 

• m 
~~~ ' "^SA 
••'•'-" " " i W A ' ; " 

.;....—~m 
- . - . _ • . . . - • . . _ _ ; 

N/A> 

m :. . N£A 
~ ' ' " __v 

N/A 
"-" •;.,-•" M : 

'—-'.v.NW--
...N-/A--
.N/A: 
N/A. 

; N/A 
- " N/A : 
' • : _ / _ : 

' . _ - ^ ^ M -
- ^ . • - • • • m . 
. . . - : . . -__ , 
A N/A. 

' ' . _ _ * • . ' 

"'__A; 
-• ' M_v: 
•'• '": MKfflt 
=... , , -__v 
. - . . ,__v 

i_£_: 

(N/A = no! present) 
Total Comp . 

(pprrij 
.jN6h-TC Orgariics {conL) ?'•.':-
: " . " ' " . . " ' - ' : — - • • • . - - ! . _ -

. f ) Methyl iert-butyi:ether'.- . . . . . . . . 
. Meth'ylacetylene' 

, (% MBthyle'rielcii^de^picliloro^'e Uiane) 
•.Mohdrriethylaniline: ' ." 

. MonorheShyl hydrazine 
' <-'•) Naphthaleher " " ' ' ' . 
""''"'2-N!trQpHenbl ' ' " ' * 
.':.^4-NStrbphehd|- '""" : - - - "".-."" '"' 
-f) :2-Nitre^parte:^ :^ : : : '-:.>"'-- •'--"—-.ri-™ -. 
'. i;;i-0xybfe b'Utarie': . . . 
l-( .̂P'eh~r |̂brohitT6behze'n 

Phehahmrerie 
,... Pheriol.' . . 
jj^priosgene; . 
(?) Prdpi6rtaldehyde; 

-'(̂ Prdpylerie'-.6'S-de: •'"••' • '_. :.,-.•.-:.-•',:..-..,. --'-
;ra:ii2iPropy1e^irriin8:(2-:Methyl:a_r]dln8^ - . ' • r = 
_ 'Ryrerie' , .. ........ . . 
.'(?)''Styre'ne 

___ StyrenefoxWe; , , , 
^ctjI^iarTetrBChtoroe-than'e^ 

Tefremethyl lead" "' 
;C)'T6!ueine r ~ '-" • 
- ' TbluenVdilwcyaffatB.----•-''—'--:: : - -•'•.' 
:'(̂ .-'6rToluk-ih'8 -̂-—:-•_-•-,-••..•:.-.-.-.-.- " - ." - . 
.-i'y-i.2^Tricfil6'f6b'traBriB-- . . 
- (C-1 3 ;i-TrichWbeiharjr (Methyl chBrpfbriit)': 
!''{̂ M:,.1'-,2-Tr1chlfarbethar»e (Vinyl trichloride) 
j£)Trlethylamine , ' • - -
'(ni^'^Tnrnethilperttane;''",' ' 
sn'VlhylacitatB:-•'-:.„:-.•:.-:-. .--'-:--.:. '.'•..-"• .'• 
:-^:^liy1'bro'rrilrir ~ ^ ^ r r r - ~ ~ r ~ - - - - -
(*fXyienes-{lsim6rs'rarta-'W . . . . . 

,,... , . . . . . . . • • . . • - , •••:... v . . . . 

0-0052,'• 
. M A -
0.O078 

.N/A 
N/A 
N/A 
N/A-, 

"" N/A: 
... -. -N/A-

: .N/A-
. N/A= 

N/A-
N/A' 

" N/A 
N/A 

' - -•. -,---~N/A-
--N/A: 

- ; N/A 
N/A 
N/A 
N/Ai' 
_/A°" 

: N/A-' 
• - - _ _ _ 

' - .N/A 
- N / A 

. .. N/A 
N/A 
N/A 

. " N/A 
N/A 

- - • • — : • - « / « ; 

-------1__"' 

,{L). .ABDITIONAL SPEClFiCATIONS: 
C8jirib^t'acCT.p^^^e;wiilj r'B^urrerrant^^ NESHAP .GplitJrpJs^oirt̂ ON r̂oup 1; Cfjhft6l|. -AnJLRB: form is retjtlirea-witJI eacli: 
shipment that */as h,a_a^ 
fwefeari'dVr̂ ii _ > s ' ^ " -:• "''' "'"" " " ' ' """ '"">. 
PXEASE;NOmALL LIMffS/CODES:A:BQVg - - - - , :- - i — - _ _ . . - . - - ,.-
.APPROVEa'FOR'-FOaQjHAZ.WA^TE^NL:^ 

MINIMUM P-.R.E. 

'• ' •^roS/fd.-B.y. 

PuRotiiiEnyironmentalfTfeatiTient-Sicinature: . Date 
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ATTACHMENT E 

POST-CLOSURE PLAN 

CLOSED HAZARDOUS WASTE LANDFILL 

RUSSELL ROAD LANDFILL - MARINE CORPS BASE QUANTICO, VA 

E. INTRODUCTION - BACKGROUND 

E.l. The 28-acre MCB Quantico Russell Road Landfill (RRL) was the primary land disposal 
facility for MCB Quantico from 1971 until 1983, and received a variety of hazardous and 
non-hazardous waste streams. The landfill was closed by capping in accordance with the 
approved closure plan, dated December 30, 1994. The Department received the 
certifications of closure, dated July 1997, and subsequently received the required Closure 
Report to document closure in accordance with the approved Closure Plan. 

The Department concurred by correspondence, dated September 3, 1998, that the closure 
was conducted in accordance with the approved plan, as amended, under the Virginia 
Hazardous Waste Management Regulations (VHWMR) under 9 VAC 20-60, and as 
incorporated by reference, the Resource Conservation and Recovery Act (RCRA) 
Regulations. Therefore, the closure date for the landfill is September 3, 1998. 

The post-closure care period for the landfill shall continue for 30 years after the 
Department's approval of the certification of closure, therefore, the post-closure care 
period shall continue until September 3, 2028. 

Hazardous waste management at the landfill Facility addressed by this Permit currently 
includes, but is not limited to, the following activities: operation and maintenance (O&M) 
of the landfill cover/cap and cap drainage system, O&M of the runoff and erosion and 
sedimentation control structures and systems, O&M of the landfill leachate system, 
groundwater monitoring, landfill gas monitoring, and groundwater corrective action 
(CA). These above requirements are as specified in this Permit, and in accordance with 
the requirements of Permit Modules I through and IX, and in accordance with the 
requirements of the VHWMR and the RCRA Regulations under 40 CFR Part 264, 
Subpart F, Releases from Solid waste Management Units. 

Hazardous waste leachate with hazardous waste number/code F039 is collected and 
managed by lateral leachate collection system (installed around the perimeter of the 
landfill) and a leachate collection sump, which were installed at closure to mitigate the 
lateral migration of leachate from the closed "Regulated Unit." Landfill leachate is 
assigned the hazardous waste number/code of F039 where liquids have percolated 
through land disposed wastes resulting from the disposal of more than one restricted 
waste which is classified as hazardous under 40 CFR Part 261, Subpart D. Leachate 
which is collected in the sump is manifested and shipped off-site to a regulated treatment, 
storage, disposal (TSD) facility regulated under the RCRA Regulations as F039 wastes. 

E-l 
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E.2. CLOSURE STANDARDS 

The facility was closed as a hazardous waste landfill with hazardous waste closed-in-
place in accordance with all applicable RCRA cap design and construction requirements 
to meet the requirements of the VHWMR and the RCRA Regulations. 

E.2.a. Final Cover 

The slopes were graded between 3.3% and 10% and a RCRA cap was constructed over 
the disposal area. The final cover consists of: a 24-inch clay liner with maximum 
permeability of 1 x 10~7; a 40-mil, very low density polyethylene flexible membrane cap 
in direct and uniform contact with the clay liner or cap; a 10-ounce geotextile fabric 
filter; a 12-inch drainage layer; a second 10-ounce filter fabric layer; and an 18-inch 
erosion layer with an additional 6-inch topsoil layer to support vegetation. The landfill 
facility also has a passive leachate collection system and a landfill gas venting system. 

Figure 2-2, Existing Perimeter Leachate Collection System Detail, Tetra Tech NUS, Inc., 
provides a cross sectional view of the landfill cap and drainage layer design along with 
the perimeter leachate collection system. (See Appendix E-6.) 

E.2.b. List of Wastes 

During operation, the landfill functioned as the primary disposal facility for the base; 
therefore, it is not possible to determine the exact list of wastes and hazardous wastes. 
The Permittee has provided an estimate of the type, quantities, and origins of Hazardous 
Wastes in Table 1 of the Approved Closure plan, which is found in Attachment D, 
Appendix D-l, Table 2-1. 

However, the Permittee's groundwater monitoring program is based upon the list of 
constituents on 40 CFR Part 261, Appendix VIII, and 40 CFR Part 264, Appendix IX. 
Constituents that were not detected above established background concentrations in 
groundwater were not included in the groundwater monitoring program. 

E.2c. Liner System Description 

There is no bottom liner installed in the landfill. 

However, there was a high density polyethylene (HDPE) liner and leachate collection 
trench system installed to a depth of 20 feet below grade around the perimeter of the 
landfill to mitigate and minimize the lateral migration of leachate from the landfill. (See 
Appendix E-6 Text and Figures herein this Post-Closure Plan, and Permit Condition 
III.B.l.d.) 

Figure 2-2, Existing Perimeter Leachate Collection System Detail, Tetra Tech NUS, Inc., 
provides a cross sectional view of the landfill cap and drainage layer design along with 
the perimeter leachate collection system. (See Appendix E-6.) 

E-2 
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E.2.d. Leachate Collection and Detection System 

The leachate collection system is fully described and illustrated in the approved Closure 
Plan and Post Closure Plan. Excerpts from the MCB Quantico's RRL Closure Plans and 
Post-Closure Plans and related design plans and specifications are provided in Appendix 
E-6. 

The leachate collection trench was designed to minimize the lateral migration of leachate 
from the landfill. (See Sheet RD-6, Record Drawing - Investigation and Monitoring of 
the Landfill Closure Plan.) 

The leachate collection system was located approximately 2 feet outside the limits of 
waste, after relocation of waste from the clean closure areas. The maximum depth of the 
leachate collection trench was 20 feet. The trench had maximum side slopes of 1.5 feet 
horizontal to 1 foot vertical (1.5H:1 V). At the bottom of the "V" trench, a 2-foot-wide 
rectangular section was excavated. The rectangular excavation ranged in depth from 2 
feet to 4 feet. A single layer of smooth 60-mil HDPE lined the trench and extended up 
the outer excavation slope to an anchor trench at the same elevation as the landfill cap 
anchor trench. The bottom section of the trench was to accommodate the drainage media 
(stone) and pipe to collect and convey the leachate. 

The anchor trench of the leachate collection liner was approximately 2 feet inside the 
final cap anchor trench. An additional 60,000 cubic yards of waste/debris were removed 
from the leachate collection trench during the excavation activities. In accordance with 
Section 5.3 of the "Closure In-Place and Post-Closure Care Plan," waste encountered 
during trench excavation was removed and placed within the limits of the landfill cap. 
Waste, such as large or sharp debris that would pose some risk to the integrity of the 
leachate collection trench liner, was relocated to the portion of the landfill that is inside 
the leachate collection trench. 

A typical cross-section of the leachate collection trench is shown in the on Details 1 and 
3, Sheet RD-11, Record Drawing Miscellaneous Details, of the Landfill Closure Plan. 

Figure 2-2, Existing Perimeter Leachate Collection System Detail, Tetra Tech NUS, Inc., 
provides a cross sectional view of the landfill cap and drainage layer design along with 
the perimeter leachate collection system. (See Appendix E-6.) 

Approximately 5,700 linear feet of 4-inch-diameter, perforated, HDPE pipe was placed 
on top of the 3-inch-thick stone bedding layer in the leachate collection trench. The pipe 
was sloped from the north end (high) of the landfill and extended along both the east and 
west sides to a single sump located in the southwest comer as shown on Sheet RD-6, 
Record Drawing - Investigation and Monitoring of the Landfill Closure Plan. The slope 
of the pipe ranged from a minimum of 1 percent to a maximum of 3 percent. The pipe 
was butt fusion welded by OHM recovery technicians in accordance with the 
manufacturer's specifications. 
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In the southwest corner of the landfill, where the two leachate collection lines meet, a tee 
coupling was used to connect a 4-inch-diameter, double-walled, leachate trench HDPE 
pipe. The double-walled pipe was passed through and booted to the 60-mil leachate 
collection trench liner of the excavation and extended to the HDPE sump. The double-
wall pipe terminates in the leachate collection sump. (See Details 6 and 7, Sheet RD-11, 
Record Drawing -Miscellaneous Details, of the Landfill Closure Plan.) 

During installation of the leachate collection pipe network, OHM installed 13 cleanouts 
at approximately 400-foot intervals. (See Sheet RD-1, Record Drawing - Final 
Conditions Topographic Map, of the Landfill Closure Plan.) The cleanouts were installed 
by butt fusion welding a 45-degree "Y" to the main line, then welding 20-foot sections of 
solid 4-inch-diameter, I-IDPE SDR 17 pipe, and cap to the "Y" connection. 

The cleanouts were extended as necessary to ensure that when the topsoil layer was 
installed, the cleanouts would be exposed to minimum of 12 inches above the final cap 
grade as shown on Sheet RD-1, Record Drawing - Final Conditions Topographic Map, of 
the Landfill Closure Plan. 

Four steel bollards were installed around each cleanout to protect the cleanouts from 
damage during cap maintenance activities. The bollards were painted orange and the 
exposed section of the cleanout pipe was painted white for visibility. VDOT No. 8 stone 
was also placed in a 4-foot x 4-foot area around the cleanout pipes to keep grass from 
camouflaging the exposed sections. 

E.2.e. Gas Vent Monitoring System 

Passive gas vents were installed at the locations shown on Sheet RD-6, Record Drawing -
Investigation and Monitoring, in Appendix E-6, Permit Attachment C, and Permit 
Attachment S. In addition to the gas monitoring wells inside the landfill, four (4) gas 
monitoring wells/probes were installed at the southern end of the landfill cap by Badger 
Drilling. The four gas monitoring wells/probes provide a means to monitor the 
concentrations of methane and oxygen in soil gases just outside the landfill cap. 

Permit Attachment S provides the Methane Gas Migration Assessment and 
Remediation Plan. 

If, at any time during gas monitoring, if the concentration of methane gas reaches or 
exceeds 5 percent by volume in air (5 % is equivalent to the lower explosive limit 
(LEL)), the MCB Quantico will commission a study to be conducted by a professional 
engineer to determine the source (i.e., gas control system failure, climatic conditions, 
etc.), extent of migration, concentration, direction, and any necessary corrective action. 
Additional probes may have to be installed and additional characterization of the soil 
strata, within the area of concern, will be made. 

If a gas migration problem is demonstrated to exist or is imminent, the engineer will 
design the appropriate corrective action. The Department will be notified within 5 
working days of learning that gas monitoring compliance levels have been exceeded. A 
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gas remediation plan will be prepared and implemented within 60 days of exceeding 
regulatory methane levels, and submitted to the Department for approval. Because no 
structures are next to the landfill, there is no immediate danger to human health. Access 
to the area will be restricted while the extent of methane migration is determined. 

E.2.f. Corrective Action Plan for Groundwater 

Groundwater Protection Standards (GPSs) for groundwater at the point of compliance 
(POC) wells MW-9 and MW-15R had been exceeded at the time of permit issuance of 
the first Post-Closure Permit, dated October 29, 2000. (Monitoring well MW-9 is in the 
North end of the landfill and monitoring well MW-15R is in the South end of the 
landfill.) The primary contaminants detected above GPSs at MW-9 are 
Tetrachloroethylene and Trichloroethylene and the contaminant at MW-15R is cis-1,2-
Dichloroethylene. 

In addition, exceedances of Tetrachloroethylene, Trichloroethylene, cis-1, 
2-Dichloroethylene, and Vinyl Chloride were identified as COCs in temporary 
monitoring wells screened to the plume near MW-15R during a field investigation 
conducted in the summer of 2003. The results of the groundwater delineation 
investigation indicated two discrete areas limited to the vicinity surrounding monitoring 
wells MW-9 and MW-15R (North and South Treatment Areas, respectively). 

To address the exceedances of GPSs and to ensure that the contaminants do not continue 
to migrate, MCB Quantico-RRL implemented a Corrective Action Program based on 
specifications in the CAP in Permit Attachment T. The initial CAP was submitted to 
the Department in 2004, and incorporated into the Facility's Permit. A revised CAP was 
submitted to the Department in 2008. 

An updated and revised CAP, dated June 2011, was submitted in the revised permit 
application for reissuance, received by the DEQ on June 1, 2011. The updated CAP, 
dated June 1, 2011, provides an update of the CA remediation findings and describes the 
nature and extent of contamination in the North and South Treatment Areas of the RRL. 

The Corrective Action Program consists of two remediation systems for enhanced natural 
attenuation of volatile organic constituents (VOCs) in groundwater via electron donor 
injections (located at MW-9 and MW-15R) and groundwater monitoring for remedial 
effectiveness and compliance with GPSs. Groundwater corrective action and 
groundwater monitoring shall be performed in accordance with conditions of Permit 
Module VI, Corrective Action Program - Groundwater Monitoring - Regulated 
Unit, Permit Attachment J, Sampling and Analysis Plan [SAP], and Permit 
Attachment T, Corrective Action Plan for Groundwater. 

E.3. POST-CLOSURE STANDARDS 

Post-closure care will be performed in accordance with standards for Permitted 
Hazardous Waste Management Facilities under 40 CFR Part 264. 
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After final closure of the Russell Road Landfill (RRL), a copy of the approved Post-
Closure Plan shall be furnished to the USEPA Region III, Regional Administrator, and 
the DEQ Director upon request, including a request by mail. 

In accordance with 40 CFR § 264.310, after final closure of the RRL, the Facility must 
comply with all post-closure requirements contained in 40 CFR § 264.117 through 
§ 264.120, including maintenance and monitoring throughout the post-closure care period 
specified in the Permit under § 264.117. 

The MCB Quantico Facility shall: 

1. Maintain the integrity and effectiveness of the final cover, including making 
repairs to the cap as necessary to correct the effects of settling, subsidence, 
erosion, or other events. 

2. Continue to operate the leachate collection and removal system until leachate is 
no longer detected. 

3. Maintain, monitor, the leachate detection system and comply with all applicable 
leak detection system requirements, and empty the leachate collection sumps at 
least every 90 days. The Facility will check the sumps secondary containment 
systems for leaks and repair and/or replace as necessary. 

4. Maintain and monitor the groundwater monitoring system and comply with all 
other applicable requirements of 40 CFR Part 264, Subpart F. 

5. Prevent run-on and run-off from eroding or otherwise damaging the final cover. 

6. Protect and maintain surveyed benchmarks used in complying with 40 CFR 
§264.309. 

7. Manage the multi-source hazardous waste leachate as (F039) listed wastes in 
accordance with the VHWMR, and the RCRA Regulations. 

8. Maintain adequate security to prohibit unauthorized access and disturbance of the 
landfill site. 

9. Map the location and approximate dimensions of the landfill, including the depth 
of the landfill with respect to permanently surveyed benchmarks and drawings. 

10. Estimate the nature and contents of the landfill and their locations, as feasible. 

E.4. POST-CLOSURE CARE USE OF THE PROPERTY 

In accordance with 40 CFR § 264.117, post-closure use of the property on or in which 
hazardous wastes remain after final closure must never be allowed to disturb the integrity 
of the final cover, liner(s), or any other components of the containment system or the 
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function of the facility's monitoring systems, unless the Director finds that the 
disturbance: 

1. Is necessary to the proposed use of the property and will not increase the potential 
hazard to human health or the environment; or 

2. Is necessary to reduce the threat to human health or the environment. 

Therefore, written permission of the Department is required prior to implementation of 
post-closure use of the property, which is not in accordance with the approved Post-
Closure Plan. 

In accordance with 40 CFR § 264.117(a)(2), the Director may shorten or extend the post-
closure care period for the landfill if doing so will protect human health and the 
environment. 

The MCB Quantico Facility understands that any future activities carried out at the 
capped landfill will be furnished to the DEQ Director. At this time, there are no plans to 
use the capped landfill. 

Signs posted along the landfill boundaries will warn that breaking of the ground surface 
is prohibited. This notice is designed to help ensure the integrity of the clay cap is 
maintained and not disturbed. 

E.5. CERTIFICATIONS OF CLOSURE 

Within 60 days of completion of closure, MCB Quantico was required to submit to 
Department, by registered mail, a certification that the landfill was closed in accordance with 
the specifications in the approved Closure Plan. The certifications were signed by the owner/ 
operator and by an independent professional engineer registered in the Commonwealth of 
Virginia. Documentation supporting the owner/operator's and independent registered 
professional engineer's certifications of closure were furnished to the Director and are 
included in Appendix E-l. Appendix E-l also includes the owner/operator's and P.E. 
Certifications for the submittal of the revised Part B, RCRA Permit Application submittal, 
received by the DEQ on June 1,2011. 

E.6. SURVEY PLAT 

By the time that the certification of closure of the Russell Road landfill was submitted, 
the MCB Quantico Facility submitted a survey plat indicating the location and 
dimensions of the capped landfill area with respect to permanently surveyed benchmarks 
to the authority with jurisdiction over local land use, the USEPA Regional Administrator, 
and to the DEQ's Director. 

In accordance with 40 CFR Part 264, Subpart G, Closure and Post-Closure, and 
§ 264.116, a survey plat of the closed landfill was prepared and certified by a 
professional land surveyor. The survey plat was filed with the authority with jurisdiction 
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over local land use, and contained a note, prominently displayed, which states MCB 
Quantico's obligations to restrict disturbance of the capped landfill disposal area. 

A Survey Plat with 2 benchmarks and the required post-closure notices and restrictions 
has been filed with the Washington Navy Yard and the Real Estate Office of the Marine 
Corps Base, Quantico, the EPA, and the DEQ. The DEQ received a copy of the Survey 
Plat and the specified post-closure notices and restrictions on July 13, 1999. A copy of 
the Survey is in Appendix E-2. (A pdf file/electronic copy of this Landfill Survey is 
maintained in the DEQ's Electronic Management System.) 

E.7. SECURITY CONTROLS 

Security shall be sufficient to comply with security requirements under 40 CFR § 264.14 
and § 264.117(b). Adequate security shall be maintained to prohibit unauthorized access 
to the landfill site. 

The RRL is bordered by a fence on three sides and a stream on the fourth side. Access 
points through the fence are through locked gates. Gates to the Facility are locked in order 
to prevent unauthorized access. Additional security measures will be implemented if there 
are signs of intrusion into the landfill area. 

Warning signs are placed around the landfill gates, fencing, and perimeter warning against 
unauthorized entry to the RRL Facility. The warning signs state: "Warning-Disturbing Soil 
Surface Prohibited" locations at the capped disposal area to ensure the area is not 
disturbed. Additional warning signs state: "Danger - Keep Out Authorized Personnel 
Only" are posted at the south entrance gates to the landfill adjacent to the gravel access 
road. A fence with gates at the perimeter access roads is installed along the south 
perimeter of the capped landfill to control access from the adjacent road. 

General access to RRL Facility is controlled by MCB Quantico's Base Security; secured 
access to the RRL Facility is through authorized personnel only. 

Inspections of the RRL Facility are conducted a minimum of twice a year (semi
annually) to verify no unauthorized entry or activity is being conducted. 

E.8. INSPECTIONS AND MAINTENANCE SCHEDULE 

E.8.a. General Inspection Requirements 

The MCB Quantico Facility is to comply with 40 CFR § 264.15, General Inspection 
Requirements, for the Russell Road Landfill (RRL) Facility. 

In accordance with 40 CFR § 264.15, the Permittee is to follow a written inspection 
schedule for inspections and identification of malfunctions, deterioration, or operational 

, errors in the final landfill cap, the leachate collection systems, and leachate collection sump, 
the gas vents, the gas and groundwater monitoring systems, and the runoff management 
systems for the landfill. 
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The MCB Quantico Facility is to implement the necessary operation and maintenance and/or 
remedial action when necessary for any malfunctions or deterioration of equipment or 
systems is identified. 

The MCB Quantico Facility is to maintain signed and dated inspection logs at the Facility, 
and be made available to the DEQ upon request, which provides inspection observations, 
noted deficiencies, and corrective action taken. 

Inspection requirements of the RRL are identified in this Post-Closure Plan and are also 
included in Permit Attachment H, Inspection Requirements. (An example of several 
inspection logs containing the minimum information are included in Appendices 1 through 3 
of Permit Attachment H.) 

The Permittee shall inspect, at the frequency specified below, for the following and in 
accordance with Permit Attachment H, Inspection Requirements: 

1. The groundwater monitoring wells, piezometers, corrective action (CA) treatment 
injection wells, shall be inspected annually and during sampling events. Wells and 
piezometers shall be inspected for obstructions, bends, excess sediment accumulation, 
grout erosion, inadequate yield, etc. 

2. The landfill benchmarks, landfill gas vents, and gas vent monitoring wells shall be 
inspected annually. (Gas monitoring will be conducted annually and is to be 
conducted during the summer months.) 

3. The landfill cap, the vegetative cover, the cap drainage collection system 
(immediately above the landfill cap/liner, but below the vegetative cover), the surface 
runoff management control systems (such as the constructed drainage ways, surface 
runoff impoundments (sediment basins), and inlets and outlets to the sediment basins) 
shall be inspected quarterly, and after major rainfall events (defined as 2 inches/8 hr 
period). 

4. The lateral leachate collection system and leachate collection sump shall be inspected 
monthly and after major rainfall events. If the auto dialer system is inoperable, the 
leachate collection sump will be inspected weekly. 

5. Leachate collection sump, alarm system, and auto-dialer system integrity, 
operation and maintenance. Alarm and auto-dialer systems shall be tested at a 
minimum on a semi-annual basis. 

6. Inspections of the RRL Facility are conducted a minimum of twice a year (semi
annually) to verify no unauthorized entry or activity is being conducted; however, 
the integrity of security measures are to be observed and assessed during other 
routine inspections of the RRL Facility. Additional security measures will be 
implemented if there are signs of intrusion into the landfill area. 

7. A professional engineer, registered in the Commonwealth of Virginia, shall 
inspect the site annually to assess the condition of the landfill with regards to the 
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approved Closure Plan and Permit Post-Closure Plan requirements, and plans and 
specifications, and shall report any identified deficiencies in a written and 
certified Report. This Report with the engineer's certification shall be submitted 
to the Director in accordance with Permit Condition I.E.3. 

If the engineer discovers a deficiency in the landfill cap, this deficiency will be 
noted and corrective action will be initiated within 14 days. 

Table 14 in this Post-Closure Plan provides an example inspection log. Other example 
landfill inspection logs are provided in Permit Attachment H. 

The following items will be inspected and maintained during the post closure care period: 

1. Security controls - effectiveness and breaches. 

2 Erosion and sedimentation controls - run-on and run-off controls 
operation and maintenance. 

3. Vegetative cover condition and maintenance. 

4. Final landfill cover and landfill cap system integrity and maintenance. 
(Landfill cover settlement, subsidence, and displacement.) 

5. Lateral leachate collection system integrity, operation and maintenance. 

6. Leachate collection sump, alarm system, and auto-dialer system integrity, 
operation and maintenance. Alarm and auto-dialer systems shall be tested at a 
minimum on a semi-annual basis. 

7. Groundwater monitoring wells and system. 

8. Gas vents and gas monitoring wells system. 

9. Benchmarks. 

E.9. Erosion and Sedimentation Controls - Run-On and Run-Off Controls 

Excerpts of information from the MCB Quantico's Russell Road Landfill (RRL) Closure 
Plans and Post-Closure Plans and related design plans and specifications are provided in 
Appendix E-5, which describe the constructed engineered infrastructure and erosion and 
sedimentation control systems, which were designed to control runoff and to minimize 
sedimentation of surface waters. 

An adequate stand of grass was established before termination of the construction 
contractor's contract of the Landfill. Permanent diversion ditches around the perimeter of 
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the landfill direct surface water flow into temporary slope drains to control runoff and 
prevent erosion. 

After construction of the landfill was completed and vegetation established, the 
temporary slope drains were to be removed and permanent rip-rap lined channels under 
the temporary drains are to be maintained. The permanent rip-rap lined channels will 
direct surface runoff and subsurface runoff from the lateral drainage layer away from the 
landfill area and into the surface water drainage system surrounding the landfill. 

Temporary erosion controls were maintained until the vegetation was well established. 

Temporary sediment traps and rock check dams will be placed where needed to prevent 
erosion and control flow. The rip-rap lined channels, diversion ditches, and rock check 
dams will be maintained throughout the post-closure period. 

Cover erosion of 0.33 tons/acre/year was predicted using the United States Department of 
Agriculture Universal Soil Loss Equation (Calculation 11, Appendix A of the approved 
Closure Plan). This rate of soil loss is less than the maximum allowance of 2 
tons/acre/year. Therefore, the slope of the cap should not cause significant erosion. 

The final cover of the RCRA cap will be inspected monthly and after major rainfall 
events (defined as 2 inches in an 8-hour period) throughout the post-closure care of 
30 years. The inspector will look for evidence of settlement, subsidence, or 
displacement; drainage and ponding of surface water; damaged vegetation; presence of 
undesirable vegetation; and erosion. 

Areas of minor erosion in the final cover will be backfilled or regraded as necessary and 
reseeded, in accordance with this Post-Closure Plan. Areas of significant erosion will be 
repaired by placing appropriate layers of the RCRA cap as necessary and re-seeding as 
described in this Post-Closure Plan. Repaired areas of the final cover will be monitored 
until vegetation is successfully re-established. 

The integrity of run-on and runoff control measures such as the constructed drainage 
ways (drainage ditches), surface runoff impoundments (sedimentation basins), and inlets 
and outlets to the sediment basins, etc., shall be inspected quarterly and after major 
rainfall events. 

The topography of the Russell Road landfill is such that run-on of precipitation is not a 
concern. The site has been graded to allow relatively uniform runoff from the capped 
area. Runoff from the cap will flow into existing ditches and streams surrounding the 
landfill, via constructed drainage ways or drainage ditches. 

Any erosion problems identified during inspections are to be corrected promptly. 
Existing erosion controls are to be repaired or improved as necessary. Additional erosion 
control measures will be installed if the existing measures prove to be inadequate. 
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E.10. VEGETATIVE COVER CONDITION AND MAINTENANCE 

The condition of the vegetation of the capped area and perimeter of the landfill area will 
be inspected quarterly and after major rainfall events (defined as 2 inches/8 hr. period). 

If the inspection shows stressed or dead vegetation, an evaluation will be performed to 
determine the extent and cause of the problem. Appropriate remedial measures, such as 
topsoil replacement or pH adjustment, fertilization, etc., will be taken and the area will be 
reseeded in accordance with this Post-Closure Plan and the construction specifications of 
the Closure Plan. 

The vegetation will be cut during the growing season or as necessary so that visual 
observation of potential problems on the cap can be seen, and that no large rooted 
vegetation (i.e., trees and other rooted woody species) develops which could puncture the 
very low density polyethylene (VLDPE) landfill liner/cap/cover. 

E . l l . FINAL LANDFILL COVER AND LANDFILL CAP SYSTEM 

The final cover of the RCRA cap will be inspected monthly and after major rainfall 
events (defined as 2 inches in an 8-hour period) throughout the post-closure care of 
30 years. 

The inspector will look for evidence of settlement, subsidence, or displacement; drainage 
and ponding of surface water; damaged vegetation; presence of undesirable vegetation; 
and erosion. 

Areas of minor erosion in the final cover will be backfilled or regraded as necessary and 
reseeded, fertilized, etc. in accordance with this Post-Closure Plan. Areas of significant 
erosion will be repaired by placing appropriate layers of the RCRA cap as necessary and 
re-seeding as described in this Post-Closure Plan. Repaired areas of the final cover will 
be monitored until vegetation is successfully re-established. 

Plans and specifications of the approved Closure Plan and Post-Closure Plan, provide the 
detail of the landfill cap and cover system and the drainage system installed to remove 
rainwater and to prevent rainwater from infiltrating into the landfill proper. Such 
rainwater is collected and discharged to the surface drainage system. (See Appendix E-5, 
Drainage Layer Design.) 

Damage to the landfill cap or any puncture of the VLDPE landfill cap/cover and drainage 
layer system will need to be repaired in accordance with the approved Closure Plan and 
Post-Closure Plan. 

E.12. LATERAL LEACHATE COLLECTION SYSTEM 

The perimeter of the landfill and the lateral leachate collection system (trench and 
leachate collection sump system) will be inspected monthly and after major rainfall 
events (defined as 2 inches/8 hr. period). 
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The collection sumps will be inspected monthly and emptied at a minimum of every 90 
days. 

If evidence of blockage is detected in the lateral leachate collection system or sump (e.g., 
leachate is visible at the ground surface, blocked and/or damaged collection lines will be 
cleaned by "snaking" to eliminate the blockage. If the line is in need of repair, it will be 
repaired to comply with the approved Closure Plan and Post-Closure Plan Plans and 
Specifications. 

If there is evidence of leachate leaking from the primary containment sump into the 
secondary containment area sump, the leachate collection sump system will be replaced 
or repaired as necessary so to comply with the approved Closure Plan and Post-Closure 
Plan, and Plans and Specifications. 

The collection sump system (a 2,020 gallon, double walled tank) will be inspected 
monthly when autodialer is working and emptied every 90 days. In the case of autodialer 
failure, the collection sump system will be inspected weekly during regular business 
hours and after major rainfall events. 

The leachate collection sump is equipped with a high level alarms and an auto-dialer 
system to notify the MCB Quantico Public Works Office when the capacity of the sump 
is being approached. 

The leachate collection sumps high level alarms and auto-dialer systems integrity, 
operational functionality shall be tested on a semi-annual basis. 

Any malfunctioning leachate collection, sump alarm and auto-dialer systems shall be 
reported to the Director and repaired in a timely manner so to comply with the approved 
Closure Plan and Post-Closure Plan plans and specifications. 

The multi-source leachate F039 waste generated will be managed as a hazardous waste 
and in full accordance with the VHWMR. 

Appendix E-3 provides detailed information on the leachate collection system, sump, 
and alarm system. 

Appendix E-6 provides excerpts of information from the MCB Quantico's Russell Road 
Landfill (RRL) Closure Plans and Post-Closure Plans and related design plans and 
specifications which describe the landfill's perimeter liner and leachate collection system 
designed to control the lateral migration of leachate from the landfill and to collect the 
leachate for subsequent storage, treatment, and disposal to a RCRA permitted treatment, 
storage, disposal (TSD) facility. 

E.13. GROUNDWATER MONITORING WELLS AND SYSTEM 

Groundwater monitoring will be conducted in accordance with the groundwater 
monitoring required under Permit Module VI, Corrective Action Program, 
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Groundwater Monitoring - Regulated Unit, Permit Attachment J, Sampling and 
Analysis Plan, and Permit Attachment T, Corrective Action Plan. 

At least annually, the Permittee shall inspect and maintain all monitoring wells and 
piezometers to sustain their original intended purpose. Monitoring well locking caps 
shall be locked at all times except when the monitoring wells are being sampled or 
maintained 

The groundwater monitoring wells and piezometers and CA treatment injection wells will 
be inspected annually and during sampling events for damage to wells, caps, and locks. 
The inner cap and well will also be examined for damage. The monitoring wells and 
piezometers, and injection wells shall be inspected for obstructions, bends, excess sediment 
accumulation, grout erosion, inadequate yield, etc. 

Protective concrete aprons shall be inspected for subsidence and breakage. 

During the post-closure care period, locks will be lubricated or replaced as required, well 
caps will be replaced as necessary, and concrete pads and guard posts will be repaired or 
replaced as necessary. 
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During the post-closure care period, the monitoring wells and piezometers will be 
maintained in accordance with the approved Closure Plan and Post-Closure Plan, the 
design Plans and Specifications, and best engineering practices, as needed. 

Damage to wells, piezometers, and corrective action (CA) injection wells will be repaired 
and replaced as necessary, so the wells, piezometers, and injection wells perform as 
designed. If damage is severe, the entire well, piezometer, or injection well may need to 
be replaced so to perform as designed, and/or so to prevent short circuiting of surface 
water to groundwater. 

For monitoring well diagrams, see Permit Attachment P. Injection wells are included 
under Permit Attachment T. Information regarding gas monitoring wells is in Permit 
Attachment S. 

E.14. GAS VENT/MONITORING SYSTEM 

Landfill gas monitoring will be monitored from the gas vent monitoring wells and 
system, and the leachate collection sump, etc., in accordance with the gas monitoring 
requirements under Permit Module III, Post-Closure Care, Corrective Action 
Program, Groundwater Monitoring - Regulated Unit, and Permit Attachment S, 
Methane Gas Migration Assessment and Remediation Plan. 

The gas venting/monitoring system will be inspected annually for damage to the 
vents and the probes/wells. 

Gas monitoring will be conducted annually and is to be conducted during the 
summer months. 

During post-closure care, the vents and probes will be maintained in accordance with the 
design plans and specifications of the Permit Attachment S, and best engineering 
practices, as needed. Damage to vents and probes/wells will be repaired and replaced as 
necessary. If damage is severe, the entire vent or probe may be replaced. . 

Information regarding gas monitoring wells is in Permit Attachment S. 

E.15. BENCHMARKS 

Benchmarks were installed in accordance with the landfill survey requirements of 40 
CFR § 264.116. The benchmarks are critical to act as points of reference for locating the 
monitoring wells and determining the elevations of the groundwater potentiometric 
surface. Benchmarks were installed by a certified land surveyor. Their location and 
elevations are tied into the property boundaries and USGS Datum's and the benchmarks 
are recorded in the survey plat filed with the Washington Navy Yard and the Real Estate 
Office of the Marine Corps Base, Quantico. (See Appendix E-2., Survey Plat.) 

The location and elevation of the benchmarks shall be determined annually and any 
changes noted in the log book. The benchmarks shall be inspected annually for any 
disturbance and maintained as necessary to sustain their intended use. Any changes, 
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required maintenance, or corrective measures to the benchmarks that are necessary shall 
be reported to the Department in the semi-annual groundwater monitoring reports. 

E.16. POST-CLOSURE NOTICES 

In accordance with 40 CFR Part 264, Subpart G, § 264.119, Post-Closure Notices, no 
later than 60 days after certification of closure of each hazardous waste disposal unit, the 
owner or operator must submit to the local zoning authority, or the authority with 
jurisdiction over local land use, to the Regional Administrator, and the Department, a 
record of the type, location, and quantity of hazardous wastes disposed of within each cell 
or other disposal unit of the facility. 

For hazardous wastes disposed of before January 12, 1981, the owner or operator must 
identify the type, location, and quantity of the hazardous wastes to the best of his 
knowledge and in accordance with any records he has kept. 

Within 60 days of certification of closure of the first hazardous waste disposal unit and 
within 60 days of certification of closure of the last hazardous waste disposal unit, the 
owner or operator must: 

1. Record, in accordance with State law, a notation on the deed to the facility 
property—or on some other instrument which is normally examined during title 
search—that will in perpetuity notify any potential purchaser of the property that: 

(i) The land has been used to manage hazardous wastes; and 

(ii) Its use is restricted under 40 CFR part 264, Subpart G Regulations; and 

(iii) The survey plat and record of the type, location, and quantity of hazardous 
wastes disposed of within each cell or other hazardous waste disposal unit 
of the facility required by 40 CFR § 264.116 and § 264.119(a) have been 
filed with the local zoning authority or the authority with jurisdiction over 
local land use and with the Regional Administrator and Director; and 

2. Submit a certification, signed by the owner or operator, that he has recorded the 
notation specified in paragraph (b)(1) of this section, including a copy of the 
document in which the notation has been placed, to the Regional Administrator 
and Director. 

If the owner or operator or any subsequent owner or operator of the land upon which a 
hazardous waste disposal unit is located wishes to remove hazardous wastes and 
hazardous waste residues, the liner, if any, or contaminated soils, he must request a 
modification to the post-closure permit in accordance with the applicable requirements 
in 40 CFR Parts 124 and 270. The owner or operator must demonstrate that the 
removal of hazardous wastes will satisfy the criteria of 40 CFR § 264.117(c). By 
removing hazardous waste, the owner or operator may become a generator of 
hazardous waste and must manage it in accordance with all applicable requirements of 

E-16 



Hazardous Waste Management Permit Attachment E 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1, 2011 

this chapter. If he is granted a permit modification or otherwise granted approval to 
. conduct such removal activities, the owner or operator may request that the Director 

approve either: 

1. The removal of the notation on the deed to the facility property or other 
instrument normally examined during title search; or 

2. The addition of a notation to the deed or instrument indicating the removal of the 
hazardous waste. 

The local government authority, Stafford County, has no jurisdiction over the zoning of 
the Marine Corps Base Quantico and Russell Road Landfill and there is no Deed (or 
similar instrument) encompassing the Russell Road Landfill. 

Therefore, a survey plat with benchmarks and the required post-closure notices and 
restrictions has been filed with the Washington Navy Yard and the Real Estate Office of 
the Marine Corps Base, Quantico, the EPA, and the DEQ. The DEQ received a copy of 
the Survey Plat and the specified post-closure notices and restrictions on July 13, 1999. 
(See Appendix E-2, Survey Plat.) The above and filing and recording of the survey plat 
and post-closure notices and restrictions with the above entities complies with the 
requirements of § 264.119, Post-Closure Notices. 

The RRL is also entered into the MCB Quantico GIS database. The Facility site is 
tagged on the MCB Quantico GIS with a note about the restrictions and instructions to 
contact the Environmental Office at the MCB Quantico Facility prior to performing any 
land disturbance activities. 

Any land disturbance requires an excavation permit issued by Facilities and Logistics 
Services (FLSS) who checks the area on the MCB Quantico GIS for any restrictions prior 
to issuing any dig permit. If site restrictions are identified, the Environmental Office at 
MCB Quantico is included in the review process prior to approving a dig permit. The 
approval process for an excavation permit includes review by any applicable utility 
services and review of Permit requirements. 

E.17. PERSONNEL AND TRAINING 

The MCB Quantico will use experienced personnel for site inspections, monitoring, and 
operation and maintenance programs associated with the RRL. 

Appropriate training shall be completed by all persons at MCB - Quantico - RRL and/or 
their consultants who are or who may be involved in the task associated with a hazardous 
waste post-closure care activity. The Permittee shall ensure that those individuals 
responsible for groundwater monitoring, gas monitoring, and other landfill components 
and systems monitoring, inspections, and repair are appropriately trained. 

Any major problems arising such as problems with the landfill cap, and drainage system, 
the leachate collection system, leachate seeps, groundwater monitoring wells, and/or gas 

E-17 



Hazardous Waste Management Permit Attachment E 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

migration problems will be immediately referred to a professional engineer registered in 
the Commonwealth of Virginia. 

(See Permit Attachment I, Personnel, and Training.) 

E.18. RECORDKEEPING AND REPORTING 

Recordkeeping and reporting shall comply with the recordkeeping and reporting 
requirements specified in this Permit, including but not limited to the requirements 
specified in, Permit Module I, Standard Conditions, Permit Module II, General 
Facility Conditions, Permit Module III, Post-Closure Care, Permit Module VI, 
Corrective Action Program, Ground-water Monitoring - Regulated Unit, Module 
VIII, Gas Management Program, and in the Permit Attachments, and Module IX, 
Schedule of Compliance. 

The MCB Quantico Facility is to comply with 40 CFR § 264.15, General Inspection 
Requirements, for the Russell Road Landfill (RRL) Facility. 

In accordance with 40 CFR § 264.15, the Permittee is to follow a written inspection 
schedule for inspections and identification of malfunctions, deterioration, or operational 
errors in the final landfill cap, the leachate collection systems and leachate collection sump, 
the gas vents, the gas and groundwater monitoring systems, and the runoff management 
systems for the landfill. (See Permit Attachment H, Inspection Requirements.) 

The MCB Quantico Facility is to implement the necessary operation and maintenance and/or 
remedial action when necessary for any malfunctions or deterioration of equipment or 
systems are identified. All repairs and infrastructure maintenance of the RRL shall be 
recorded and maintained at the facility and included in semi-annual reports. 

The MCB Quantico Facility is to maintain a signed and dated inspection logs and operation 
and maintenance and repair logs at the Facility, which provides inspection observations, 
noted deficiencies, and corrective action or taken of the RRL infrastructure, components, and 
systems. 

The logged reports of each inspection and operation and maintenance and repair logs 
at the Facility shall be maintained at the facility during the entire post-closure care 
period. 

The inspection results, groundwater sampling and analysis results, and gas sampling and 
analysis results, and corrective action (CA) investigations and findings, and CA 
remediation and findings shall be reported to the Department and records of these events 
be made available at the facility for inspection and review by the Department of 
Environmental Quality representatives during periodic site inspections of the facility. 

E.19. FACILITY CONTACT 

The post-closure care Facility contact and primary representative for the MCB Quantico 
Russell Road Landfill is provided below: 
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On-site Facility Contact: 

Major Adam Gutshall 
Head, Natural Resources and Environmental Affairs Branch 
NREA Branch (B046) 
Installation & Environment Division 
3049 Bordelon St. 
Quantico, VA 22134-5001 
Phone: (703) 432-0535 
E-mail: adam.gutshall@usmc.mil 

E.20. CERTIFICATION OF COMPLETION OF POST-CLOSURE 

In accordance with 40 CFR § 264.117(a)(2), the Director may shorten or extend this post-
closure period for the RRL, a "regulated unit," if doing so will protect human health and 
the environment. 

In accordance with 40 CFR § 264.120, Certification of Completion of Post-Closure, no 
later than 60 days after completion of the established post-closure care period for the 
MCB Quantico Russell Road Landfill, the hazardous waste disposal unit, the owner or 
operator must submit to the Director, by registered mail, a certification that the post-
closure care period for the hazardous waste disposal unit was performed in accordance 
with the specifications in the approved post-closure plan. 

The certifications must be signed by the owner or operator and by a qualified 
Professional Engineer registered in the Commonwealth of Virginia. 

Documentation supporting the Professional Engineer's certification must be furnished to 
the Director upon request until he releases the owner or operator from the requirements 
for post-closure care under the VHWMR, and the RCRA Regulations. 

As the RRL is a Federal Facility, no financial assurance is required for the Permitted 
RRL Facility. 

E-19 

mailto:adam.gutshall@usmc.mil


SITE/ LANDFILL BOUNDARY 

_ _ C A P / LIMIT OF WASTE BOUNDARY 

10' TOPOGRAPHIC CONTOUR 

2 ' TOPOGRAPHIC CONTOUR 

— > — > - 10' CORRUGAGATED HDPE PIPE ANCHOR TRENCH 

MONITORING WELL 

GAS MONITORING WELL 

GAS INTERCEPTOR WELL 

BENCHMARK 

GAS VENT 

REFERENCE: 
HORIZONTAL DATUM: VIRGINIA STATE PLANE COORDINATE SYSTEM, NAD 83, NORTH ZONE 
VERTICAL DATUM: NGS MEAN SEA LEVEL 

SCALE: 1" = 250' 

o 

e 

TETRA TECH 

WWW.TETRATECH.COM 

661 ANDERSEN DRIVE - FOSTER PLAZA 7 
PITTSBURGH, PA 15220 

T: (412) 921-7090 | F: (412) 921-4040 

RUSSELL ROAD LANDFILL 
MCB, QUANTICO, VIRGINIA 

SITE LAYOUT AND MONITORING LOCATIONS 
SCALE: 1" = 250' 

DATE: 3/15/11 
PROJECT NO.: 112G02160 
DESIGNED BY: JB 
DRAWN BY: ZM 
CHECKED BY: KL 
SHEET: 1 OF 

COPYRIGHT TETRA TECH INC. 

FIGURE 10-1 
R:\2160 - Russell Road\Figures\2160FG01.dwg PIT NICHOLE.DILLA 3/30/2011 2:55:43 PM 

http://WWW.TETRATECH.COM
file://R:/2160


.. V-22S 
(95.82) 

MW-22D 
(84.82) 

SITE/ LANDFILL BOUNDARY 

— CAP/ LIMIT OF WASTE BOUNDARY 

10' INTERVAL ELEVATION CONTOUR 

- - - 2 ' INTERVAL ELEVATION CONTOUR 

> - 10' CORRUGAGATED HDPE PIPE ANCHOR TRENCH 

MONITORING WELL LOCATION 

GAS MONITORING WELL 

GAS INTERCEPTOR WELL 

BENCHMARK 

GAS VENT 

GROUNDWATER POTENTIOMETRIC CONTOUR 
(DASHED WHERE INFERRED) 

INFERRED GROUNDWATER FLOW DIRECTION 

GROUNDWATER ELEVATION 

9 
o 
® 
A 

REFERENCE: 
HORIZONTAL DATUM: VIRGINIA STATE PLANE COORDINATE SYSTEM, NAD 83, NORTH ZONE 
VERTICAL DATUM: NGS MEAN SEA LEVEL 

(68.71) 

It TETRA TECH 

WWW.TETRATECH.COM 

661 ANDERSEN DRIVE - FOSTER PLAZA 7 
PITTSBURGH, PA 15220 

T: (412) 921-7090 | F: (412) 921-4040 

RUSSELL ROAD LANDFILL 
MCB, QUANTICO, VIRGINIA 

POTENTIOMETRIC SURFACE MAP 
(DECEMBER 6, 2010) 

SCALE: 1" = 250' 

0 250 500 

SCALE: 1" = 250' 

MAP 
_; 

DATE: 3 /15 /11 

PROJECT NO.: 112G02160 
DESIGNED BY: JB 
DRAWN BY: ZM 

CHECKED BY: KL 
SHEET: 2 OF 2 

COPYRIGHT TETRA TECH INC. 

FIGURE 10-2 
R: \2160 - Russell Road\Figures\2160FG02.dwg PIT NICHOLE.DILLA 3 / 3 0 / 2 0 1 1 3:01:54 PM 

http://WWW.TETRATECH.COM
file://R:/2160


LEGEND 

FACILITY BOUNDARY 
(Boundary Survey, May 1999) 

LANDFILL BOUNDARY 

ELEVATION CONTOURS 

GAS INTERCEPTOR WELL 

GAS MONITORING WELL 

GAS VENT 

BENCHMARK 

NO. DATE REVISIONS BY CHKD APPD REFERENCES DRAWN BY DATE 

MP 4/5/11 Tetra Tech NUS, Inc. CONTRACT NO. 

N40080-08-D-0498 
OWNER NO. 

X0010 

# 

CHECKED BY DATE 

AS 4 / 5 / 1 1 
APPROVED BY DATE 

COST/SCHED-AREA 

I I L_ 
SCALE 

AS SHOWN 

GAS MONITORING POINTS AND VENTS 
RUSSELL ROAD LANDFILL 
MCB QUANTICO, VIRGINIA 

APPROVED BY DATE 

FIGURE NO. 

e-2 
REV. 

0 
FILENAME: K:\gproject\CADD\Quantico\Gos Monitoring Points_04 05 11.dwg 

file://K:/gproject/CADD/Quantico/Gos


Hazardous Waste Management Permit Attachment E 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

APPENDIX E-l 

CERTIFICATIONS OF LANDFILL CLOSURE, 1997 & 

CERTIFICATIONS OF REVISED RCRA PERMIT APPLICATIONS, 

RECEIVED JUNE 1, 2011 

RUSSEL ROAD LANDFILL, MCB QUANTICO 
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CEETIHCApp^QF ELQSUJIE 

LAWfDB? 'ft©. N6200^3yE>^Of2 

On behalf of OHM, I certify that, to the best of my knowledge and belief, the remediation of the 
Russell Road Landfill in Quantico, Virginia, as is described in the July 11,1997 Contractor 
Close-out Report prepared by OHM Remediation Services Corp.(OHM) has been completed in 
accordance with all applicable federal, state and local rules and regulations. 
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OWNER/OPERATOR CLOSURE CERTIFICATION 

UNITED STATES MARINE CORPS 
MARINE CORPS BASE, QUANTICO 
RUSSELL ROAD LANDFILL 
EPA ID# VA1170024722 
QUANTICO, VIRGINIA 

I hereby certify "that,based on my inquiry of the person or 
persons who manage this facility, or those persona directly 
responsible for gathering information, to the best of my 
knowledge and belief, the information submitted is true, 
accurate, and complete and the Russell Road Landfill has been 
closed in accordance with the Virginia Department of 
Environmental Quality approved closure plan. 

M&KKAv CQ3TA 

Signature 

Directory; •Fagllifcikss ^Division 
Tit-3L« 

#! MM1: 
Dafcss' 
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I certify that,ytO;the best of my knowledge and belief, the work performed in the execution of this 
project has been completed, inspected/tested, and is in compliance with the contract. 

.S.-L^bibtt^SitSp^Gr^ariager' " ' "EJal 
lM-
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PROFESSIONAL ENGlKlER CERTIFICATION 

li Steven Pv Giannino; an Independent Certified.Professional Engineer in the Commonwealth of 

Virginia, certify; basedon thy knowledge of the conditionsof the: property described in the 

Haj^r^Qus-WaVte-MabagerrJent Post-Closure Care Permit and ray inquiry of those, persons 

d)rectly^pj>n&^ the inforrnatioh, the inf̂ rTh'atipn submitted is;_ to life besttof my 

kriowieHge; .arid, :b&i|&'Brue;- accurate, and complete. I arn aware thjit: there are ligiuficatit 

penalties;: for sufernittihg; false Information, including possibility of tine and imprisptuiiMt for 

krlowihg violations. 

(Signature) 

MUlMOil 

040201.11470 

CPs/E.? Nurnbjsr), 

Seal 



OWNER/OPERATOR CERTIEICATION 

•United States: Mafcirie;i "Goijpjs 

Marine Corps. Base. Quantieo 

Russell- Road Landfill 

I hereby certify that, based on my inquiry of the person or 

persons who manage this facility, or those persons directly 

responsible for gathering information, to the best of my 

knowledge and belief, the proposed modifications to the 

Hazardous Waste Management Post-Closure Care Permit for the' 

Russell Road Landfill are true, accurate, and complete. 

D. J% CHOIKE 

&ant& 

'Colonel-,- "iJVS-. ;Mar1̂ M̂ brps-,--:CorMander 

(signature) 

(Date) 
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APPENDIX E-2 

SURVEY PLATT - RUSSELL ROAD LANDFILL, MCB QUANTICO 

PATTON HARRIS, RUST & ASSOCIATES, MAY 25,1997 
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APPENDIX E-3 

LIST OF CONTACTS FOR EMERGENCIES & LEACHATE COLLECTION SUMP 

ALARM SYSTEM & AUTO DIALER SYSTEM 

LEACHATE COLLECTION SUMP DESIGN INFORMATION 

RUSSEL ROAD LANDFILL, MCB QUANTICO 

Table 1, Emergency Contact Information, RRL, MCB Quantico 

Table 2, Auto-Dialer Notification Contacts, RRL, MCB Quantico 

Table 3, Leachate Collection Sump Alarm Information, RRL, MCB Quantico 

Figure 4, Leachate Sump Detail, RRL, MCB Quantico 

Figure 5, Lightning Mast Detail for Control Box of Leachate Collection Sump 
Alarm System, RRL, MCB Quantico 

Table 1, System Components, Leachate Collection Sump & Alarm System 
RRL, MCB Quantico 

Example Inspection Checklist, Leachate Collection Sump, & Alarm System 
RRL, MCB Quantico 

Summary Design Information - Leachate Collection Sump & Alarm System 
Information, RRL, MCB Quantico 

Summary of Inspections and O & M - Leachate Collection Sump & Alarm 
System Information, Russell Road Landfill, MCB Quantico 



Rev; May 201-1 

TABLE 1 

EMERGENCY CONTACT INFORMATION 
RUSSELL ROAD LANDFILL 
MCB QUANTICO, VIRGINIA 

Contact 

M'fc Briice Erizztell.. 
Head;-Natural Resources and 

- Enylrjohm^ 

Military; Police ~ " " 
Fire 

Telephone Number 
703-784:4030 

703-784-225:1 " 

7g3;784-2222;: 

Attachment E 



TABLE2 

AUTODIALER NOTIIFiCATIOlNS 
RUSSELL ROAD LEACHATESUMP 

MCBQUANTicb, VlRGINiA 

Rev. May 2011 

Contact No: 

i 
2; 

3 
4 

Contact 

Tanks Program Manager v Garriilb Goblte 

Hazardous Waste Program.Manager.-'r^ajfi^Q'Barr 

Installation Remediation Program^ Manager- Maria Rahey; 
Fire Department 

Telephone No. 
703-432-0523 

703-432-0530 
703-432-0521 

70*784-2222 

Attachment;!;' 
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TABLE 3 

LEACHATE COLLECTION SUMP ALARM INFORMATiON 
RUSSELL ROAD LEACH ATE SUMP 

MCB QUANTICO, VIRGINIA 

AlaTO: Message: 
This Is the Russell Road 
Leachate Collection System High 
Level Zone No. 1 

This is>the; Russell BKjad 
LeacMte Go|ie^ion: Sysjfem'H igh \ 
L^vei Zoiri!S.̂ §v2;' " " 

This is the'Rlissell Road 
Leachate Collection System 
Leachate Sump Temperature 
Zone No. 3 
This is the Russell Road 
Leachate Collection System 
Secondary Containment Zone 
No 4 

Situation 
Liquid in ihejeachate collection' 
sump has reached a depth of 
15 feet, 10 Inches, The capacity 
pf the sump is;being appraacheci. 

Liquid in the leachate colIecUon: 

sump has reached a depth of: 

14 feet; 10 inches). . 

The Interna! temperature of the 
leachate collection sump has 
reached 150 degrees Fahrenheit. 

Liquid in the annular space of the 
leachate collection sump has 
reached a depth of 18 inches. 
The primary containment system 
has beer* compromised and the 
leachate has entered the 
secondary containment system. 

Action to be Taken 

The leachate collection sump 
must be emptied as soon as 
possible. Leachate will be 
managed as a hazardous waste' 
and in full accordance with 
VHWMR as per Section 8.0 
(Post-Closure Activities) of the 
Closure Plan. Notify NREAB. 
Inspect control panel for water 
damage. Repair immediately if , 
necessary. ' 

The leachate collection,sump 
should be emptied. The leachate 
will be managed as a hazardous 
waste and in full accordance with 
VHWMR as per section 8.0 
(Post-Closure Activities) of the 
closure Plan. Notify NREAB. . . 
Notify base fire departmentahd " 
NREAB. Inspect the leachate 
.collection sump immediately. 

Refer to Table 2 (Manufacturers' 
contact Informatton) and 
Attachment A (Manufacturers' 
Data) of the Operations and 
Maintenance Manual, Russell 
Road Landfill Closure, OHM, 
1997. Repair or replace the 
sump as necessary. All repairs 
must comply with the 
manufacturer's specifications. 
Notify NREAB. 

Attachment^ 



NEW' LIGHTNING 
MAST (SEE 
FIGURE 5) 
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Hi LEVEL 
SWITCH 

-6": SOLID DOUBLE 
WAtLED HDPE 
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NONE 
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AIR TERMINAL 

AIR! TERMINAL BASE ASS.¥ 
(LAG BOLT-TO POLE TOP}: 

2'..:AWG..BARE: CQ;BP'ER WIRE 
24" WITH "GABLE "'GUPS : /1"" 
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TABLE 1 

SYSTEM COMPONENTS 
RUSSELL ROAD LEACHATE SUMP 

MCB QUANTICO, VIRGINIA 
PAGET OF 1 

C^mpgnehit 

Power 

Water Level Sensors" 

Temperature Sensor: 

Leak Detection Sensors 

Auto dialer 

Lightning Pr^e&iprf 

Voltage; Gonferter 

Surge Protector. 

V 

Cooling FaryTfi)#nibSt£t, 

Components Description 

Solar array to power a 12 volt auto dialer and sensors. 
The solar array provides 89 watts per day. 

Two mechanical tilt, float-type switches located in the 
leachate sump to alert base personnel when the sump 
is required to be emptied. 

One adjustable temperature sensor located in the 
leachate sump to detect the presence of dangerous 
exothermic reactions or fire. 

Two single station, vertical float type sensors located 
within the annular space between the double wall 
containment system of the leachate sump. 
9-volt auto dialer which can call four telephone 
numbers and report one of four alarms plus a fifth alarm 
for a temperature reading in the control panel. The auto 
dialer will include an integral battery backup which 
consists of 6 C-cell,batteries which will power the auto 
dialer for a minimum of 24 hours if the solar panel and 
the storage battery for solar panel cannot supply power 
to the autodialer, The storage battery for the solar 
panel is sized to provide power to the autodialer for 5-
10 days without any inputfrom the solar panel. 

A 13-foof lighting mast (12-inch air terminal mounted on 
a 12-foot pressure-treated wooden pole) with two 10-
foot grounding rods. 

9-18 volt DC Input, 9 volt DC 0.6 ampere output solid 
state converter. 
An in-line surge protector is included on the telephone 
line to protect the auto dialer from voltage spikes 
coming into the control panel through the telephone 
line. In addition a fuse is included between the solar 
panel and the rest of the components in the control 
panel to protect from'voltage spikes-coming from the 
solar panel. 

A 12-volt cooling fan and thermostatis included to cool 
the control panel when the temperature reaches 110 
Degrees Fahrenheit. The Fan is rated at 31 CFM and 
0.17 amps. 



'Q 

•C 

WEEKLY INSPECTION. CHECKLIST 
RUSSELL RQAD LANDFILL LEAGHAJE C^LLECTIC)^ SUMP 

MCB Quantico, Virginia 

In aecbrrJahbe with 40 GFR Part 265 Subpart J, the contents collected in jha Russell Road Lsachata 
Cdllactioh Surrip'ialisted:aa''Y^tii^\»^\Bi F03Q ^ L e ^ i ^ . . 

1: Are t>ie;de^nptipna;pn ttia tank-s waste label clearjy; legiblia ayrid 
correct? Tha label should clearly state the; accumtilatlprt siart 

- .. date andinciude the words ^HAZARDOUS WASTE*, arid 
i .. ?p39-LEACHATE,• ' ' 

•2s. la tha tank in good cancfitlon? There should be np'sighs of 
upHitJng, settllngi isirjkihg. cracking, or other dairiage; 

3. Are tha spill preyprtlbri ef^pasjn ^per.wbrWng,<b'rdeir̂  Thiers 
should be! nofVtsjbie^lgiwI of H^magk Q 'NiES? 

4. is. leachate In the sump^ithlh 12 irKhesii;of%ar't^d^ej Alarni" 
probe or ̂  r-, y e s 

"' freeboard fofcaA^ltJ^^ ; -

5. Has the leak detectjofi monitoring system provided a daily; fax to 
i i . " V i n i ^ A a ^ . U nNI..<i n n c a r h n l l h a | 3 E I c a u n n H 3 U 9 ? 
f l B S UlB ISHK UHMJViUUM I I IOIWlUiHia ••JWIOTII p v i i u u u n u u i i f I B A L U 

j r p j t w f A ^ a .YES 

6. Does the solar pane* appear to be in proper working order? .The . j 
panel should be correctly oriented toward the sun and free of W Y ! 
cracks, punctures, pr gouges. 

7, Are there signs of leachata spillage pr releases in the irrirne^iata 
area surrounding the tank? j-j Y^g 

Y€$- • NO 

.".?«w0 

ES q flo 

NO 

VE& p NOV 

NO 

REMARKS: 

• 4 f i * y 

77* ' 

' < * & • ' • — . 

SZV<y 

^^PECtORr *-K ' /r\': ,• - DATE: 

SIGNATURE: 

73 



Hazardous Waste Management Permit Attachment E 
MCB Quantico EPA ID No. VA1170024722 ' Draft Permit July 1, 2011 

APPENDIX E-3 

Summary Design Information - Leachate Collection Sump & Alarm System Information, 
Russell Road Landfill, MCB Quantico 

Overview Summary 

The leachate collection sump is a 4 foot diameter x 21 foot tall, double walled HDPE manhole 
with interstitial monitoring. The collection sump contains sensors/alarms for high and low water 
level, leakage in the annular space between inner and outer walls), and temperature monitoring. 
The sensors transmit signals to an auto dialer to alert base personnel via a telephone pair. The 
leachate is periodically emptied by base personnel and the leachate disposed of. The current 
system was powered by a solar array. 

The leachate sump alarm system and auto dialer was upgraded in December 2010 to address 
system deficiencies related to apparent lightning damage to the solar panel and control box. A 
new solar array and control panel was installed with a lightning arrestor. All of the system 
sensors and wiring was replaced. The current system contains two water level sensors, two leak 
detection sensors, and a temperature sensor. Each Sensor in the sump has a set point. If the 
conditions in the leachate sump reaches the one of the set points, the sensors will send an alarm 
to the auto dialer which in turn the calls base personnel and reports the alarm. 

The system is powered by a new solar array consisting of high efficiency photovoltaic module 
using silicon nitride multi-crystalline silicon cells. The solar panel is 26.5 inches by 59.4 inches 
and provides 115 watts with a nominal voltage of 12 volts. A 12 volt battery in a NEMA 3R/4 
enclosure is used to store the power from the solar panel(s). The battery is designed to maintain 
power for 5 to 10 days without receiving a charge from the solar panels. A voltage regulator is 
used to control the power for the system. 

Figures and schematics for the leachate sump and new alarm system are included in 
Appendix E-3. 

A revised Operations and Maintenance Manual for the Russell Road Leachate Sump Alarm 
System, dated March 2011, is on file at the MCB Quantico NREA office. 

Alarm System Auto Dialer System - Summary 

The leachate collection sump high level and temperature sensors allow for continuous 
monitoring to maintain safe conditions and proper function of the sump. The sensors consist of 
dry contact devices in the normally off position. When a sensor is tripped, the contact closes 
completing the circuit to the auto dialer. 

The auto dialer will then notify up to 4 personnel of the abnormal conditipn(s) of the leachate 
sump. The auto dialer is powered from the storage battery that is charged from the solar panels. 
The auto dialer also contains a battery back-up in the event the solar charging system fails. The 
battery back-up for the auto dialer is integral to the auto dialer. The auto dialer is connected to a 
standard telephone line. An inline surge protector is included on the phone line in the control 
panel and the power coming from the solar panel will include an in-line fuse. Both the fuse and 

1. 
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the surge protector will protect the electrical components in the control panel from electrical 
spike either coming from the solar panel or from the phone line. 

Tables 1, 2, and 3 have been updated and are provided in Appendix E-3. The MCB Quantico 
Fire Department is the fourth contact on the auto-dialer system; the MCB Fire Department 
provides 24-hour response to the auto dialer notifications for the RRL leachate tank. 
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APPENDIX E-3 

Summary of Inspections and O & M - Leachate Collection Sump & Alarm System 
Information, Russell Road Landfill, MCB Quantico 

The leachate tank system has been inspected on a weekly basis during the permit period from 
October 2001 through 2010. 

In addition, the leachate tank system has been inspected on a daily basis from May 31, 2008 to 
May 1, 2011. Daily inspections were initiated May 31, 2008 in response to the disabling of the 
alarm system during an electrical storm that occurred on that date. Subsequent to that date, the 
operation of the damaged auto dialer system was periodically restored by MCB Quantico 
personnel. However, full functionality could not be maintained; therefore, daily inspections 
continued until the new, upgraded system was brought fully online in May 2011. 

Daily, weekly, and monthly leachate sump inspection logs are maintained and compiled by year 
in binders at the NREA office at MCB Quantico. 

During the current Permit period, the leachate collection sump and system is to be inspected 
1/month and after major rainfall events (defined as 2 inches/8 hr. period). If the alarm and 
autodialer system should become inoperable, then the leachate collection sump will be inspected 
weekly. 

The facility maintains records of the auto dialer system alarm events since installation of the 
leachate collection system. 
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APPENDIX E-4 

SUMMARY INFORMATION - LEACHATE GENERATION & MANAGEMENT 

LEACHATE COLLECTION SYSTEM & SUMP 

RUSSEL ROAD LANDFILL, MCB QUANTICO 

Appendix E-4 contains summary historical information associated with the ongoing 
management, and operation and maintenance of the leachate collection system and tank system 
at the RRL, MCB Quantico for the period from 2001 through 2010. This summary table 
provides the historical dates and volumes of removal of leachate from the leachate collection 
sump and subsequent management, treatment, and disposal of the leachate for these leachate 
removal events. 



Eummmi 

RUSSELL, Rb^D;b^lDr?liL 

CALENDAR 
YEAR 

2001 

• 

) 

! 

2002 

; 

i 

i 

2003 

DATEOFPICK 
UP 

2/15701. 

4 /13 /q i 

5/29/01 

7/19/01. 

10 /12 /J l 

j . f l / 2 i / p i ; 

! 

1/29/02 

4 / i2 /02 i 

6/7/02 

7/16/02; 

:9/10/02C 

12/5/02 

•2/4/p3i 

4/3/03: 

QUANTITY 

55igallonS; 

55,gallpns 

25ga1lqns; 

225;gal!pns 

WOgallonv 

55gallon$? 

455©ALLt)NSTPfAL: 

55gallori5; 

55>gallons 

'55 gallons: 

55;ga lions-

.SSgallont 
1 • • - • • - ' 

55;galldris; 

)33p'GAI^NSTOTAL;: 

1 

4pgallons? 

55gallpns 

MANIFEST # 

NJA3188287 

NJA3246478; 

" NJ A3245488: 

NJA3246510: 

WA4pl94l3t 

NJA4qi9425r " 

" 

j 

:-

NJA4O19430 

NJA4Q19450 

NJA4019460: 

'NJAPi9475;; 

NJA4077082 

NJA4141682 

NJA4l4;i7p5;' 

NJA4141734 

"DISPOSAL FACILITY 

' E. 1; D'upont 

•,E.'L:Dup0nt 

N-E-'iLilDuppnt 

E. l.'Duppnt 

.{•E.T^Bupprit 

;;E. U Duppnt-: 

;,;E. i;: Dupdnt' 

jE.LDuppnt 

^v.LDuppnt; 

;;E;p.-pupprit--

;-ffl.':p'uppnt" 

Efl. Duporit 

%;i. 'Duporit: 

E, LDupont 

ANALYSIS DATA 

Acetone,\l^DicHlprpethane; Berylliurn, 

Awtone, l^Pichloroethane^Bery Ilium 

Acetone; iiljDichloroethane;Eleryllium; 

Acetone;:lyi^Dichlproetriane, Beryllium 

AcetbneilylfDichlorOetrjane/BeryjIium 

Aretone^lVliDictjIoroetKanei Bery ilium 

Acet6rie,:i;i-Dici>l6roethane, 1*1 Qichloroethylene, 
Beryllium 

Page 1of 5 



CALENDAR 

YEAR 

•I (?0G$) 

;2004 i 

2005 

7 

2006 

DATE OF PICK 
UP 

5J&P/03 

j7>f22/Q3 

s^ l l / tB 

' 1^/7/03 

i/28/05 

4/4/05 

6/8/05 

8/24/05 

10/31/05 

1/19/06 

3/9/06 

5/30/P6 

7/31/06 

,9/20/06 

12^01/06 

:QUANtiTY 

SSdgaflpns: 

;;ilpO;gajions 

;1375;gillbns 

890;gailons 

4010 GAjIONS TOTAL 

;UNABLETO'tOGAtt 

{850:gailoris 

r42pgallpns 

tlOSO gallons 

1075gall6ns; 

:387galipns 

;:3782 GALLONS TOTAL 

SSgailfpris 

>165 gallons 

^ip.gallons 

165;ga lions 

•iMgallbns 

J831 gallons 

fl436 GALLONS TOTAL 

1 MANIFEST* 

:NJA5i21;07S: 

r^A5d5565^ 

3NtA5055700 

fttA5057252 

INJA5234592* 

;^JA5234638; 

N1A5234675; 

NJA5262187 

NJA5262246 

NJA5286725 

;NJA5285i72 

NiA^285l4 i , 

ISUAS285086T 

i000066379: ; 

00Ml556< T 

DISPOSALFACILITY 

E.I. Duppnt 

EJ.;Dupont: 

E. L'Dupont/ 

E.I.Oupbnf 

• 

E. LDijppht: 

E. LDuppnp i 

E. 1 pupbnt 

E. L Duportt 

E.-.L-Duppnt: 

E. 1. Duppnt 

E.,1. Dupppt 

E-LDiipoht 

Ei'il, Diipont; 

^,':i.,DQ*pbnt:: 

CYCLECHEM' 

( 

UNABLETO LOCATE DATA 

-

' 

^3 /p6^Acetone; | i i ^D]eh lb roe thane; i ; i -
DicHIo roethahe,Beryll ium 

lPage::2;bf;5: 



CALENDAR 
YEAR 

' 

2007 

2008 

< 

2009 

DATEiOFPiek 
UP 

2/1/07 

3/29/07 

6/1/07 

7/23/07 

9/28/07 

i l /30W' 

-

l/28/0'8 ! 

/3/17/085 

7/7/08! 

:SV2/m 
MV/30/t>8r 

l/5/j09 

3/10/09 

575/09" 

7/1/09 

W2 /09 ; 

11/6/09 

12/31/09: 

QUANTITY 

• 

1211 gallons; 

748:gallpns; 

llQSgallons; 

294 gallons 

325gallpns 

200gallpnsi 

3 8 8 | : G A L L 0 N S TOTAL 

> lOSjgallonS; 

j222=gailbhsj 

^^Sjgallpns; 

516jgaUbns; 

'67Ajgallofis 

#9|GA!pi©NSTbTALt 

\ 

i226gallons 

366 gallons/ 

llOSgallons, 

1211 gallons 

325gall6ns 

67igallbns. 

127&gallpns: 

4575 GALLONS TOTAL 

MANIFESTSf 

000741558-: 

000741559: 

000741557 

000743554 

000743553:; 

000844195 

QTO844192 

00084419^ 

000844194; 

004470188: 

P04728088 

. 

004728089 
; ' ' ' ' 
00472809Q: 

004728091 

; 004728260 

004728335 

004728383 

004728409 

DISPOSAL FACILTTY 

iCYCLECHEM 

jCYCLE CHEM 

CYCLE CHEM 

CYCLE CHEM 

CYCLE CHEM 

CYCK GJHEM 

£Xi i |CHEM 

"CYCtlECHEM 

CYCtECHEM 

jCYCLECHEM 

iCYCLECHEM 

C^CLlGHEM 

CYCLECHEM 

CYCLE CHEM 

CYCLECHEM 

CYCLECHEM 

CrGLEehlEM 

GYCLECHEM 

-

: 

Page 3 of 5 



CALENDAR 
YEAR 

•2010 

!' 

i 

• 

DATEOFPICK 

^14/ lp ; 

s/m/m 
5/4/10 

;;6/29/ia 

.;873l/lp 

11/16/10 

2001 

2002 

,2003 

2004; 

;2P05 

"20P6 

"2007 

2008 

;2PP9 

m m 

QUMTTTY 

^iP53jgaiio1Ssr 

iSPBgalipns 

:1319 gallons 

;i429,galibris 

;445gall6hs 

368gaitons 

55l5iGALLOKiS TOTAL 

455 gallons 

330 gallons 

4010g3llons: 

unable:tbJ!ocate;data 

"3782;gallprts.: 

' ' l^egallbfts1 

3883:gal!pris: 

1391;gallpns; 

4575 gallons 

5515<gallprfs 

25377 TOTAt 

1 MANIFEST* 

' 

• 

'f jp>7284i3; 

P04728454' • 

004728496' 

000838P64: 

003044896; 

;p04728l7Sf 

' 

\, - I 

;• 

, 

> 

s 

DISPOSAL FACILITY 

: ^ L £ C H E W 

ACYCLKCHEM;: 

;CYCLECHEM 

. CYCLE GH EM: 

i CYCLE CHEM: 

CYCLECHEM 

N 

i 
1 

3/6/10:: Lead, Barium 

' i 

r 

Rage/4.''of;5j 



DISPOSAL FACILITIES 

Cycle Ghem Inc. 
550 I nd ustriaJ Drive 
Lewisberry^RA 1733a 

Nature of Treatment:; Wastewater; Treatrrterit/Steam Strt^pingr 

£PATD# PAB067098822 

E. L Dupont rJe/Nemours Co., Inc. 

Cba m berteWofeRoute 130 

Deepyvater; N-! 08023;; 

Nature/of Treatment:^; Warfev^terTrepment 

'EPA 4DFNJ DOO23851730 

Page5'bf5; 
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APPENDIX E-5 

LANDFILL CAP DRAINAGE LAYER DESIGN - RUNOFF CONTROL SYSTEM -

EROSION CONTROL STRUCTURES 

RUSSEL ROAD LANDFILL, MCB QUANTICO 
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APPENDIX E-5 

LANDFILL CAP DRAINAGE LAYER DESIGN - RUNOFF CONTROL SYSTEM -
EROSION AND SEDIMENTATION CONTROL STRUCTURES 

RUSSEL ROAD LANDFILL, MCB QUANTICO 

INTRODUCTION 

Excerpts of information from the MCB Quantico's Russell Road Landfill (RRL) Closure Plans 
and Post-Closure Plans and related design plans and specifications are provided below which 
describe the constructed engineered infrastructure and erosion and sedimentation control 
systems, which were designed to control runoff and to minimize sedimentation of surface waters. 

Design information is provided below on the landfill's drainage features and engineered system 
components as follows: 

1. Drainage Layer Design. 
2. Runoff Control. 
3. Sediment Basin. 
4. Discharge Structures. 
5. Emergency Spillway. 
6. Sediment Traps. 
7. Stormwater Collection Channels. 

In addition to the below text, excerpted design plans and specifications record drawings are 
provided below as follows from the Final Closeout Report for the Russell Road Landfill, OHM, 
1997: 

1. Record Drawing RD-1, Final Conditions Topographic Map, RRL, OHM Remediation 
Services Corp., 1997 

2. Record Drawing RD-3, Final Drainage, RRL, OHM, 1997 
3. Record Drawing RD-4, Top of Drainage Layer, RRL, OHM, 1997. 
4. Record Drawing RD-6, Investigation and Monitoring, RRL, OHM, 1997. 
5. Record Drawing RD-10, Drop Inlet Plan, Sections, and Detail, RRL, OHM, 1997. 

On RD-3, the stormwater conveyance system is labeled as channel sections in the perimeter ditch 
(channel sections CI to C9) and surface impoundments are labeled as Basin #1 and #3 to #6. 

Figure 2-2, Existing Perimeter Leachate Collection System Detail, Tetra Tech NUS, Inc., 
provides a cross sectional view of the landfill cap and drainage layer design along with the 
perimeter leachate collection system. 

The Hydrologic Evaluation of Landfill Performance (HELP) Modeling calculations used to 
model storm events and related drainage feature capacity during the design is also included in 
this Appendix E-5. 
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This below excerpt is taken from Section 5.0, "Leachate and Subsurface Water Collection", 
subsection 5.2 "Drainage Layer Design" in the Closure In-Place and Post Closure Care 
Plan, OHM, 1997. 

5.2 DRAINAGE LAYER DESIGN 

To ensure the integrity of the flexible membrane liner (FML), the guidance document 
recommends maintaining less than 12 inches of head on the geomembrane. This condition will 
be accomplished with the construction of the lateral drainage layer, consisting of VDOT No. 8 
stone (angular with no calcium carbonate) with a minimum permeability of 1x10" cm/set. The 
minimum permeability value is based on the previously mentioned guidance documents. 
The HELP model analyses were used to calculate the maximum head on the FML and the 
amount of runoff from the cap for the longest lengths of the 2.5 percent slope. The results of the 
HELP model calculations are presented and indicate that the maximum head on the liner will be 
2 inches. This value is well below the recommended allowable head of 12 inches. The HELP 
model calculations indicate the daily peak runoff from the cap will be 9,180 cubic feet per acre 
and the daily peak drainage from the lateral drainage layer will be 258 cubic feet per acre. 

Rainwater flowing from the cap drainage layer is collected in the cap anchor trench where it is 
conveyed through perforated pipe to a number of cap drainage lateral pipes. Rainwater is 
discharged from these lateral pipes to perimeter ditches which convey the rainwater to 
sedimentation basins. 

This below excerpt is taken from Section 5.5 "Runoff Control" in the Closure In-Place and 
Post Closure Care Plan, OHM, 1997. 

5.5 RUNOFF CONTROL 

Runoff from the capped landfill will be controlled by several measures. Runoff from the landfill 
will be controlled through permanent drainage channels constructed along the perimeter of the 
cap of the landfill. Check dams will be used to control the flow of surface water from the landfill 
area to the sediment basins that will be constructed to collect runoff during construction of the 
RCRA cap. The entire disturbed area will be seeded upon completion of the cap. The control 
measures, channels, and check dams will be relocated and re-installed as necessary to 
accommodate the landfill cap construction. 

An Erosion and Sediment Control Plan has been prepared for the site in accordance with the 
Virginia Erosion and Sediment Control Handbook (VESCH), Third Edition, 1992. This E&S 
Control Plan has been submitted under separate cover. Also, all runoff controls have been 
designed in accordance with the VESCH. OHM Project 17011PCCP Russell Road Landfill -
Quantico, Virginia. 

This below excerpt is provided from Section 1.5 in the Russell Road Landfill Operations 
and Maintenance Manual, 1997 (OHM, July 11,1997): 
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1.5 EROSION CONTROLS 

A series of channels, approximately 5,500 linear feet, along the perimeter of the landfill cap 
convey stormwater runoff from the cap to the sediment basins and sediment traps. The channels 
are lined with grass, erosion control matting, or riprap, depending on their design velocity. On 
the west side of the landfill, a drop inlet was installed to convey stormwater through a culvert 
under the road. The drop inlet discharges onto a concrete and riprap apron and then into 
Sediment Basin No. 4. (See Sheet RD-3 (Appendix A) for location of erosion controls and Sheet 
RD-10, Drop Inlet, Plan, Sections, and Detail, for erosion control details.) 

Each of the five sediment basins has a riser discharge pipe service spillway to accommodate the 
discharge from a 25-year storm. In addition, Basin Nos. 3, 4, 5, and 6 have emergency 
spillways, in the event the riser pipes become clogged. 

The following excerpts are taken from SECTION 2.1 "INSTALLATION OF EROSION 
CONTROL STRUCTURES", Section 2.1.2, "Permanent Features", in the Final Closeout 
Report, 1997 (OHM, July 11,1997). 

2.1.2.1 Sediment Basins 

Five sediment basins were designed and constructed to contain a minimum of 120 percent of the 
runoff from a 25-year storm at the landfill. Basin No. 1 was constructed in the southwest area of 
the site by excavating soil from the side slope of the landfill and using the excavated soil, to 
construct the confining berms. The berms were constructed by first excavating a keyway/bench 
into the existing slope. Then 8- to 12-inch loose lifts of soil were placed and compacted to a 
minimum of 90 percent of maximum dry density, based on American Society for Testing and 
Materials (ASTM) Method D698. The placement and compaction of lifts continued until the 
design elevations of the berms were reached. 

Basin No 1 receives stormwater runoff from the southern end of the capped landfill, as well as 
from Channels 7 and 8. The principal spillway (riser pipe) of Basin No. 1 was relocated to 
discharge to an existing catch basin. (See Sheet RD- 1, Appendix A.) Excess capacity in the 
basin permitted OHM to install an emergency spillway from Basin No. 3 to Basin No. 1. This 
provides the added capacity required in Basin No. 3. 

Basin No. 3 was constructed on the southwest side of the site by excavating clean soil from an 
area northeast of Basin No. 1 as per the construction drawings. Some of the soil was used to 
increase the elevation of the western berm for a road bed. Basin No. 3 accepts limited flows 
from the southwest side of the capped landfill. Its primary purpose was to accommodate 
construction runoff. It remains in place as a convenience, and it disperses the flow from the cap 
to the existing stream tributaries. The primary spillway from Basin No. 3 was located so that 
direct discharge to the tributary was possible. (See Sheet RD-I, Appendix A.) 

Basin No. 4 was constructed on the west side of the site to accommodate the surface runoff 
accumulated from Channel No. 6. In addition to the runoff from Channel No. 6, Basin No. 4 
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accepts approximately 65 percent of the surface runoff from the restored borrow pit. The 
emergency overflow culvert for Basin No. 4 is located just west of the existing riser pipe inside 
the basin. The emergency overflow culvert consists of a 30-inch corrugated metal pipe (CMP) 
that has a riprap-lined swale located at the outfall of the pipe. An additional riprap-lined 
emergency spillway was constructed just north of the principal spillway in Basin No. 4. This 
weir structure was added as additional protection in case both the principal spillway and the 
emergency culvert becomes plugged by storm debris. 

Basin No. 5 on the west side was constructed to accommodate the surface runoff from the 
borrow pit and to accept the discharge from Channel 5. The berm in Basin No. 5 has a higher 
elevation than any point inside the borrow pit and the berm for Basin No. 4. As such, 
constructing an emergency spillway is not necessary. All excess flow from Basin No. 5 will 
overflow into Basin No. 4 before discharging from the RRL site. 

Basin No. 6 was constructed to accept surface runoff from the northern end of the capped 
landfill, and from Channels 2 and 3. The emergency overflow for Basin No. 6 is a 12-inch-
diameter CMP located in the east berm of the basin as shown on Sheet RD-3. (See Appendix A.) 

2.1.2.1.1 Discharge Structures 

During placement of the berm soils, corrugated metal pipe (CMP) discharge structures with anti-
seep collars were installed to the lines and grades shown in the approved Erosion and Sediment 
Control Plan. Each basin located around the site contains one principal spillway discharge 
structure for a total of five structures. The principal spillway discharge structures consist of a 
120-inch x 120-inch x 1 g-inch concrete base, to reduce the potential for riser settlement and to 
provide a firm base for the 60-inch-diameter riser pipe. All riser pipes were fitted with a 
minimum 24-inch discharge pipe in accordance with the approved Erosion and Sediment Control 
Plan. Soil that was used for backfill around the piping and anti-seep collars was placed in 12-
inch lifts and compacted by hand using plate compactors to 95 percent of maximum dry density 
(based on ASTM D698). The outfall of the discharge structures have non-woven geotextile 
fabric and riprap aprons to prevent erosion and scouring of the soils. The discharge structures 
were designed to accommodate at least the discharge from a 25-year storm. Each of the 60-inch-
diameter CMP outfall structures was fitted with an anti-vortex/trash rack. 

2.1.2.1.2 Emergency Spillway 

Each sediment basin, except for Basin No. 5, has an emergency spillway. Emergency spillways 
are either the riprap-lined open channels as shown on Sheet RD-3 (see Appendix A) or CMPs. 
The CMP emergency spillway was used for Basin Nos. 3 and 6 because the outer berm of each 
basin was used as part of the access road. Basin No. 3 contains a 36-inch-diameter CMP that is 
installed from Basin No. 3 to outlet at a riprap revetment in Basin No. 1, which has excess 
storage capacity. A single 12-inch-diameter CMP was installed in the berm of Basin No. 6. The 
pipe was sized to accommodate the quantity of runoff that exits the basin through the principal 
spillway. The pipe was installed to ensure that the basin could not overflow. A 30-inch-
diameter CMP emergency overflow pipe and a riprap-lined "V" ditch emergency spillway were 
installed in Basin No. 4. This emergency overflow pipe discharges into a riprap revetment 
leading to an unnamed tributary. 
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2.1.2.2 Sediment Trap 

Sediment traps differ from sediment basins in the following way. A sediment basin in a barrier 
or dam with a controlled stormwater release structure, i.e., a perforated riser and principal 
spillway, whereas a sediment trap is an earthen embankment with a stone outlet. A sediment 
basin has wet and dry storage areas where the sediments are allowed to settle. Whereas, in a 
sediment trap, the runoff flows through the stone outlet and the sediment is separated from the • 
water. 

There were two sediment traps constructed at the landfill. 

The first sediment trap was installed along the southeastern edge of the landfill. This sediment 
trap was used to contain any sediment that ran off the east slope of the landfill during 
construction. It was cleaned out on several occasions due to sediment buildup, which was 
affecting the function of the trap. A sediment trap was selected for the east side of the site due to 
the confined area available for construction. The design of the sediment trap was included in the 
approved Erosion and Sediment Control Plan and the location of the sediment trap is shown on 
Sheet RD-3. (See Appendix A.) The landfill cap slope contributing to the trap is the steepest on 
the site at approximately 2H: IV, but the drainage area was minimized to stay within the capacity 
requirements. Protection of the eastern landfill slope was accomplished by establishing 
permanent and temporary erosion control measures. Temporary measures, such as the 
installation of additional silt fence, hay bales, and erosion fabric, protected the slope from the 
heavy runoff that had been observed during the winter of 1996. As an added measure of 
protection, a more substantial tackifier, HydroblanketTM had been installed on the steeper 
portion of this slope. As a steady stand of grass was established, the temporary measures were 
removed. 

The second sediment trap was installed at the south end of the cap in Channel 9. This sediment 
trap was constructed to accommodate excess surface runoff and erosion sediment from the 
southern end of the capped landfill. A small earthen berm was constructed on the cap to redirect 
some of the sheet flow away from Channel 1 and toward the sediment trap located within 
Channel 9. This berm was constructed from topsoil and was compacted by several passes of a 
bulldozer. 

2.1.2.3 Stormwater Collection Channels 

Approximately 5,500 linear feet of stormwater collection channels were constructed around the 
perimeter of the Russell Road Landfill. 

The stormwater channels were used to convey the stormwater runoff to one of the newly 
constructed sediment control structures. The stormwater channels are " V " shaped, having a 
minimum depth of 2 feet. Each channel is lined with erosion control matting or riprap, depending 
on the channel's design velocity. See Sheet RD-3 (Appendix A) for channel locations and 
design elements. 

A 32-inch- x 4%inch- x 72-inch-deep (inner dimensions) drop inlet was installed in Channel 6 
along the west side of the landfill. This drop inlet was not part of the original design, however, it 
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was installed when it became necessary to convey stormwater from approximately 40 percent of 
the landfill to Sediment Basin No. 4 to meet the erosion control/sedimentation criteria for the 
site. 

The final landfill cap configuration required surface drainage from a large portion of the landfill 
to flow to the west. Topographic constraints would not allow this stormwater to flow directly 
into Basin No. 1 as originally designed. Therefore, OHM designed and installed, with Navy 
approval, the drop inlet (shown on Sheet RD-9, Appendix A) to accommodate the 10-year storm. 

The above drop inlet structure has three inlets located on the north and south side as well as the 
east side. The north and south inlets are for the drainage of surface runoff in Channel 6. The 
east side inlet is for a 10-inch lateral from the liner anchor trench. The outlet of the drop inlet 
structure is a 30-inch-diameter CMP that discharges the surface runoff into a "V" channel lined 
with filter fabric and riprap. To accommodate the velocity of runoff from the 30-inch CMP, lean 
concrete was installed around the riprap for the first 25 feet of the channel. 
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*********************************************************************** 
*********************************************************************** 

USSELL ROAD HAZARDOUS WASTE LANDFILL, QUANTICO, VA 
MODEL RUN OVER 200O FEET AT 2.5% 
7/17/95 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - * * * * * * * * * * * * * * * * * * * * * * * 

BARE GROUND 

LAYER 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

6.00 INCHES 
0.5010 VOL/VOL 
0.2838 VOL/VOL 
0.13 53 VOL/VOL 
0.2837 VOL/VOL 
0.000189999992 CM/SEC H i 

LAYER 

VERTICAL PERCOLATION LAYER 
THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
SATURATED HYDRAULIC CONDUCTIVITY 

18.00 INCHES 
0.4057 VOL/VOL 
0.3089 VOL/VOL 
0.2099 VOL/VOL 
0.3089 VOL/VOL 
0.000002100000 CM/SEC 

LAYER 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 

LATERAL DRAINAGE LAYER 
12.00 INCHES 
0.417 0 VOL/VOL 
0.04 54 VOL/VOL 
0.0200 VOL/VOL 



7 
— -. — — —.— 

35.10 
75.70 

37.40 
74.80 

45.70 
68.40 

56.40 
57.10 

64.50 
47.00 

71.60 
38.30 

*********************************************************************** 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 74 THROUGH 78 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL 

4.05 
2.67 

2.39 
1.44 

FEB/AUG 

1.54 
4.27 

0.98 
1.98 

MAR/SEP 

4.58 
4.30 

2.67 
2.53 

APR/OCT 

3.17 
4.16 

2.03 
4.56 

MAY/NOV 

4.99 
2.90 

2.10 
1.51 

JUN/DEC 

4.36 
3.65 

1.81 
0.54 

1.143 
0.260 

1.853 
0.285 

0.104 
0.570 

0.143 
0.462 

0.940 
1.330 

1.554 
1.135 

0.825 
1.547 

1.088 
2.506 

0.765 
0.419 

0.703 
0.488 

0.557 
0.550 

0.647 
0.305 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

.iVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

LATERAL DRAINAGE FROM LAYER 3 

TOTALS 0.9316 1.1468 0.6081 0.4304 0.2781 0.2188 
0.1929 0.1785 0.2471 0.3624 0.5795 0.8427 

STD. DEVIATIONS 0.6636 0.5249 0.3797 0.5263 0.1699 0.1582 
0.1209 0.0906 0.2305 0.2472 0.5805 0.7173 

PERCOLATION FROM LAYER 4 

1.391 
2.403 

0.236 
1.356 

1.810 
3.301 

0.499 
1.531 

2.751 
2.446 

0.212 
0.505 

2.623 
1.930 ' 

0.864 
1.414 

3.427 
1.500 

1.259 
0.395 

4. 
1, 

1. 
0. 

.188 

.409 

.231 

.248 

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

*********************************************************************** 



*********************************************************************** 

f FINAL WATER STORAGE AT END OF YEAR 78 

LAYER 

1 

2 

3 

4 

(INCHES) 

1.62 

7.29 

1.14 

0.43 

(VOL/VOL) 

0.2696 

0.4050 

0.0952 

0.4300 

SNOW WATER 0.00 

*********************************************************************** 
*********************************************************************** 
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APPENDIX E-5 

DRAWINGS 

LANDFILL CAP DRAINAGE LAYER DESIGN - RUNOFF CONTROL SYSTEM -

EROSION CONTROL STRUCTURES 

RUSSEL ROAD LANDFILL, MCB QUANTICO 
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APPENDIX E-6 

LANDFILL PERIMETER LINER AND LEACHATE COLLECTION TRENCH 

SYSTEM DESIGN 

RUSSEL ROAD LANDFILL, MCB QUANTICO 



Hazardous Waste Management Permit Attachment E 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

APPENDIX E-6 

LANDFILL PERIMETER LINER AND LEACHATE COLLECTION TRENCH 

SYSTEM DESIGN 

RUSSEL ROAD LANDFILL, MCB QUANTICO 

Excerpts of information from the MCB Quantico's Russell Road Landfill (RRL) Closure Plans 
and Post-Closure Plans and related design plans and specifications are provided below which 
describe the landfill's perimeter liner and leachate collection system designed to control the 
lateral migration of leachate from the landfill and to collect the leachate for subsequent storage, 
treatment, and disposal to a RCRA permitted treatment, storage, disposal (TSD) facility. 

Design information is provided below on the landfill's perimeter liner and leachate collection 
system components as follows: 

1. Leachate Collection Trench. 
2. Stone. 
3. Pipe. 
4. Backfill. 
5. Leachate Collection Sump. 
6. Solar Panels. 
7. Auto-Dialer and Monitoring System. 
8. Placement of Geosynthetics. 
9. Leachate Collection System Liner. 
10. Geosynthetic Clay Liner. 
11. Cap Anchor Trench. 
12. HDPE Liner. 
13. Geotextile Protection Layer. 
14. Geotextile Separation Layer. 
15. Drainage Layer 
16. Placement of Frost Protection Layer. 
17. Inspection and Testing. 
18. Leachate Collection System. 
19. Subgrade. 
20. Passive Gas Venting and Monitoring System. 
21. Geosynthetics. 
22. Aggregate/Soil Materials. 
23. Site Restoration. 

In addition to the below text, excerpted design plans and specifications record drawings are 
provided below as follows from the Final Closeout Report for the Russell Road Landfill, OHM, 
1997: 

1. Record Drawing RD-1, Final Conditions Topographic Map, RRL, OHM Remediation 
Services Corp., 1997. 

1 



Hazardous Waste Management Permit Attachment E 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

2. Record Drawing RD-2, Top of Frost Protection Layer, RRL, OHM, 1997. 
3. Record Drawing RD-4, Top of Drainage Layer, RRL, OHM, 1997. 
4. Record Drawing RD-6, Investigation and Monitoring, RRL, OHM, 1997. 
5. Record Drawing RD-7, Geomembrane Panel Layout, RRL, OHM, 1997. 
6. Record Drawing RD-9, Leachate Collection Trench Profile, RRL, OHM, 1997. 
7. Record Drawing RD-11, Miscellaneous Details, RRL, OHM, 1997. 

Figure 2-2, Existing Perimeter Leachate Collection System Detail, Tetra Tech NUS, Inc., 
provides a cross sectional view of the landfill cap and drainage layer design along with the 
perimeter leachate collection system. 

This below excerpt taken from Section 2.0, "Description of Remedial Activities", subsection 
2.4 "Leachate Collection Trench" from the Final Closeout Report for the Russell Road 
Landfill, OHM, 1997. 

2.4 LEACHATE COLLECTION TRENCH 

The leachate collection trench, as shown on Sheet RD-6 was designed to minimize the lateral 
migration of leachate from the landfill. It was located approximately 2 feet outside the limits of 
waste, after relocation of waste from the clean closure areas. The trench was excavated using 
two excavation crews starting at different locations. The first crew began excavation with a 
hydraulic excavator, starting at Clean Closure Area 6, as shown on Sheet RD-6. Area 6 is 
located on the southeast comer of the landfill. The second crew started on the southwest side of 
the landfill at Clean Closure Area 2. Both crews advanced in a northerly direction and tied the 
trench together at the northern end of the cap. The last area of leachate trench to be excavated 
was across the southern end of the landfill from east to west. All excavation work was done in 
Level B personal protective equipment (PPE) due to potential exposure to unknown 
contaminants. Air monitoring was performed in accordance with the Health and Safety Plan 
(HASP). Results of the air monitoring are included in Appendix D. All of the material 
excavated from the leachate collection trench was placed within the limits of the cap. 

The maximum depth of the leachate collection trench was 20 feet. The trench had maximum 
side slopes of 1.5 feet horizontal to 1 foot vertical (1.5H:1V). At the bottom of the "V" trench, a 
2-foot-wide rectangular section was excavated. The rectangular excavation ranged in depth from 
2 feet to 4 feet. A single layer of smooth 60-mil HDPE lined the location of the trench and 
extended up the outer excavation slope to an anchor trench at the same elevation as the cap 
anchor trench. The bottom section of the trench was to accommodate the drainage media (stone) 
and pipe to collect and convey the leachate. 

The anchor trench of the leachate collection liner was approximately 2 feet inside the final cap 
anchor trench. An additional 60,000 cubic yards of waste/debris were removed from the leachate 
collection trench during the excavation activities. In accordance with Section 5.3 of the "Closure 
In-Place and Post-Closure Care Plan," waste encountered during trench excavation was removed 
and placed within the limits of the cap. Waste, such as large or sharp debris that would pose 
some risk to the integrity of the trench liner, was relocated to the portion of the landfill that is 
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inside the leachate collection trench. A typical cross-section of the leachate collection trench is 
shown on Detail 3, Sheet RD-11. Table 1 describes the various subsurface conditions 
encountered during trench construction. 

2.4.1 Stone 

The specified bedding layer for the leachate collection trench was Virginia Department of 
Transportation (VDOT) No. 8 stone. An excavator was used to place the stone in the bottom of 
the leachate collection trench. Finished grade was achieved by hand raking the stone prior to the 
installation of the 4-inchdiameter perforated HDPE pipe. The 4-inch-diameter HDPE pipe was 
lowered in sections on top of the bedding material, and then welded together with a butt fusion 
heating plate. Once a 20-foot section of pipe was installed and connected, the remainder of the 
trench was filled with the VDOT No. 8 stone and a sheet of lo-ounce per-square-yard (oz/sq yd) 
non-woven geotextile was placed over the top of the stone. OHM's on-site surveying team 
monitored the grades of the leachate collection line with a laser level to ensure the pipe was 
placed to the proper lines and grades. (See Sheet RD-9 for trench profile.) 

2.4.2 Pipe 

Approximately 5,700 linear feet of 4-inch-diameter, perforated, high density polyethylene 
(HDPE) pipe was placed on top of the 3-inch-thick stone bedding layer in the trench. The pipe 
was sloped from the north end (high) of the landfill and extended along both the east and west 
sides to a single sump located in the southwest comer as shown on Sheet RD-1. The slope of the 
pipe ranged from a minimum of 1 percent to a maximum of 3 percent. The pipe was butt fusion 
welded by OHM recovery technicians in accordance with the manufacturer's specifications. 

In the southwest corner, where the two lines meet, a tee coupling was used to connect a 4-inch-
diameter, double-walled, leachate trench HDPE pipe (Detail 6, Sheet RD-11). The double-
walled pipe was passed through and booted to the 60-mil leachate collection trench liner of the 
excavation and extended to the HDPE sump. The double-wall pipe terminates in the leachate 
collection sump (Detail 7, Sheet RD-11). 

During installation of the leachate collection pipe network, OHM installed 13 cleanouts at 
approximately 400-foot intervals (see Sheet RD-1). The cleanouts were installed by butt fusion 
welding a 45-degree "Y" to the main line, then welding 20-foot sections of solid 4-inch-
diameter, I-IDPE SDR 17 pipe, and cap to the "Y" connection. The cleanouts were extended as 
necessary to ensure that when the topsoil layer was installed, the cleanouts would be exposed to 
minimum of 12 inches above the final cap grade as shown on Sheet RD-7). Four steel bollards 
were installed around each cleanout to protect the cleanouts from damage during cap 
maintenance activities. The bollards were painted orange and the exposed section of the 
cleanout pipe was painted white for visibility. VDOT No. 8 stone was also placed in a 4-foot x 
4-foot area around the cleanout pipes to keep grass from camouflaging the exposed sections. 

2.4.3 Backfill 

Select fill from the on-site borrow area was used to backfill the leachate trench excavation after 
the stone and geotextile were installed. The soil was placed in 1 inch loose lifts and compacted 
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with a smooth drum roller to achieve a 90 percent of the maximum dry density based on ASTM 
D698. Density tests were performed every 200 feet along the centerline of the leachate 
collection trench on the final 12 inches of the grading layer. The compaction results and 
locations are included in Appendix C. 

2.4.4 Leachate Collection Sump 

The leachate collection sump is located in the southwest corner of the landfill as shown on Sheet 
RD-11). The sump consists of a 48-inch-diameter by 21-foot-tall, double-walled HDPE 
manhole with a polyethylene lid, 2-inch-diameter vent pipe, and a 1-inch-thick stock HDPE top 
and bottom plate. The manhole contains five sensors which measure temperature and liquid 
level and are connected to an autodialer. Two sensors, which detect the presence of liquid, are 
installed in the annular space between the two walls to advise if the first wall of the sump has 
been compromised. Three sensors, which monitor high and low water level and temperature, are 
installed within the main tank. The 6-inch-diameter double-walled HDPE pipe enters the tank 6 
feet above the bottom of the tank. This pipe is connected to the leachate collection piping 
network. 

The sump was installed by first excavating a 24-foot-deep pit. A 36-inch-thick bedding layer of 
AASHTO No. 57 stone was placed and compacted at the base of the excavation. Next, a 
hydraulic excavator hoisted and lowered the manhole into place. Upon verification of the tank 
position, a cast-in-place concrete anchor was installed around the base of the tank. When the 
concrete had cured, OHM backfilled the excavation to within 2 feet of existing ground surface, 
using VDOT No. 8 stone. Common fill was then placed and compacted in the remainder of the 
excavation. 

2.4.5 Solar Panels 

Two 47-inch x 15-inch 22-watt solar electric panels are used to supply the required 80-watt-per-
day-at-12-volts power to power the autodialer and sensors. A 12-volt, gas-adsorbed electrolyte, 
<2 percent hydrogen gas, microfibrous silica glass mat (lead calcium design) battery in a Nema 
3R/4X battery box is used to store power from the solar panels. The battery is designed to 
maintain power for 7 to 10 days without receiving a charge from the solar panels. A voltage 
regulator is used to control the power for the system. 

2.4.6 Autodialer and Monitoring System 

The autodialer and sump alarm were installed after the HDPE sump had been set and backfilled 
in place. The sensors and autodialer system allow for continuous monitoring of the sump. When 
the various sensors are engaged, the remote system output tells the user the status of the tank, 
including water level and internal temperature. The autodialer and sensors are powered via solar 
power and the autodialer is connected to a standard phone line (land line). 

2.8 PLACEMENT OF GEOSYNTHETICS 

The geosynthetics placed during cap construction and leachate collection system installation 
consisted of 8-oz/sq yd and 16-oz/sq yd non-woven geotextile, Bentomat™ /Claymax™ GCL, 
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and 60-mil smooth and textured HDPE liner. The installation of these geosynthetic components 
are discussed in detail below. 
2.8.1 Leachate Collection System Liner 

The leachate collection system liner (LCSL) consists of a single layer of smooth 60-mil HDPE 
liner placed along the outside slope and bottom side of the leachate collection trench as 
previously discussed in Section 2.4. The liner was welded parallel to the slope. All destructive 
and non-destructive testing results are included in Appendix D. Leachate collection system liner 
installation was performed in Level B PPE based on the results of air monitoring data, which is 
included in Appendix E. A hydraulic excavator with a spreader bar and a four-wheeled all-
terrain vehicle was used to deploy the liner, while 10 technicians pulled, placed, and welded the 
LCSL. 

2.8.2 Geosynthetic Clay Liner 

The geosythetic clay liner (GCL) was placed over the cap subgrade to provide a base for the 
flexible geomembrane liner and reduce liquid infiltration should the geomembrane fail. All GCL 
used on site had a maximum permeability less than 1 x 10"7 centimeters per second (cm/sec). 
Bentomat™ and Claymax™ GCLs were used for the cap construction. Claymax™ was used on 
slopes less than 14H:1V and Bentomat™ was used on all steeper slopes. Bentomat™ was 
chosen for steeper slope application due to material testing, which showed, a higher internal 
friction angle and friction coefficient between the Bentomat™ and both the common fill and the 
textured HDPE liner material. The interface between the Claymax™ and Bentomat™ panels had 
a 6- to 9-inch overlap and loose powdered bentonite was applied to the seam. A hydraulic 
excavator with a spreader bar was utilized to deploy the GCL. The material was placed and 
aligned by six to eight recovery technicians. 

2.8.3 Cap Anchor Trench 

The cap anchor trench was installed around the perimeter of the landfill to anchor the liner 
system. The length of the cap anchor trench is approximately 5,875 linear feet. The trench was 
constructed by excavating a minimum 2-foot-wide x 2-foot-deep trench. (See Detail 1 Sheet 
RD-11.) The trench is located as shown on Sheet RD-2. The excavation activities for the 
anchor trench began during the GCL installation. The trench was excavated only as necessary 
each day, to ensure sufficient trench was available for GCL and liner installation activities. Once 
the GCL was in place for a section of the landfill, the HDPE liner and 16-oz/syd geotextile were 
installed. A 6-inch-diameter flexible corrugated drainage pipe with a geotextile sock was 
installed inside the cap anchor trench to allow surface water that seeped through the soil portion 
of the cap (see Detail 1, Sheet RD- l l to be collected and discharged away from the anchor 
trench. As the pipe installation progressed around the landfill, laterals that would drain the 
collected water to the landfill exterior were installed every 250 linear feet. These lateral drains 
would minimize the potential that the anchor trench would overflow or collected large amounts 
of water and cause a potential failure of the outside trench wall. After completion of the anchor 
trench construction, drainage pipe installation, and liner placement activities, the trench was 
backfilled to grade using VDOT No. 8 stone. 
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The laterals consisted of a 10-inch-diameter flexible corrugated drain pipe which was attached to 
the anchor trench pipe using a 6-inch to 10-inch corrugated HDPE reducer. The reducers were 
extrusion welded to the HDPE liner. The locations of all laterals are shown on Sheet RD-1. The 
laterals were extended to either stormwater channels or to the closest sediment structure. The 
termination of the lateral was based on the invert elevation of the anchor trench versus the invert 
elevation of the stormwater channel. In some cases where no perimeter stormwater channel 
existed, the lateral was extended to the base of one of the sediment structures. This generally 
occurs along the east side of the landfill where the stormwater channels are significantly lower in 
elevation than the cap anchor trench. 

2.8.4 HDPE Liner 

Both smooth and textured 60-mil HDPE geomembrane liner were installed to cap the landfill. 
Sheet RD-7 shows the location of each type of liner material and each panel. Smooth HDPE 
liner was placed on slopes no steeper than 14H:1V, while textured liner was used on slopes from 
7H:1V to 14H:1V. Sheet RD-7 also shows the location of each destructive test. 

The HDPE liner was placed directly over the GCL layer. A hydraulic excavator with spreader 
bar and a four-wheeled all-terrain vehicle were used to deploy the liner, while six recovery 
technicians positioned the HDPE liner. All HDPE welding was performed by Serrot 
Corporation. Serrot Corporation QC technicians performed all on-site liner testing. The HDPE 
was welded using double-fusion welding (double hot wedged) techniques with the repairs and 
boots being extrusion welded. All seams were cleaned according to manufacturers' 
recommendations and, where practical, were aligned parallel to the slope. Seams were 
overlapped a minimum of 4 inches. Grinding of seams was accomplished in accordance with the 
manufacturer's instructions and no damage was caused to the geomembrane liner. Air pressure 
testing was performed on all double-fusion welds and a vacuum box was used to test the 
remaining extrusion welded seams. All repairs were performed in accordance with applicable 
quality assurance/quality control (QA/QC) procedures and the project specifications. Appendix 
D contains the results of all destructive testing and HDPE repair logs. Appendix F contains the 
subcontractor's daily reports and non-destructive test logs. Additional details on the QC program 
are included in Section 4.0. Serrot Corporation's installation manual is included in Appendix D. 

2.8.5 Geotextile Protection Layer 

A single layer of 16-oz/sq yd non-woven geotextile was placed directly over the geomembrane. 
This material was used as a protective layer to prevent the 60-mil HDPE from being damaged 
during drainage layer installation. The geotextile was placed parallel to the geomembrane 
seams. The geotextiles were secured on slopes with sand bags to keep tension on the geotextile 
panel. Each sheet of geotextile overlapped the previous sheet by a minimum of 12 inches and 
was heat seamed together. Six to eight recovery technicians with assistance provided by two 
Serrot Corporation personnel installed the geotextile. All geosynthetics were stored in protective 
wrapping, off the ground, with an additional cover to prevent ultraviolet light exposure and 
impact from precipitation and other deleterious conditions. The site QC manager collected 
several samples and examined and approved all results from the laboratory for the conformance 
requirement, prior to the installation of the geotextile. Appendix D contains all of the geotextile 
conformance test data and Appendix F contains the subcontractor's daily reports. 
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2.8.6 Geotextile Separation Layer 

An 8-oz/sq yd non-woven geotextile was used to separate the stone drainage and the frost 
protection layer. This material was placed directly over the stone drainage material. The intent 
of the geotextile layer was to ensure that the soil particles of the overlying common fill did not 
enter into the more porous underlying drainage stone. The 8-oz/sq yd geotextile panels were 
oriented parallel to the geomembrane panel and each sheet overlapped the previous sheet by a 
minimum of 12 inches. Conformance tests on the geotextile were performed at a rate of 1 per 
every 100,000 square feet of geotextile. All test results were reviewed and approved by the site 
QC manager prior to installation. Appendix D contains all the geotextile conformance test data 
and Appendix G contains the subcontractor's daily reports. 

2.9 DRAINAGE LAYER 

The drainage layer consists of a minimum of 12 inches of VDOT No. 8 stone. The drainage 
layer was placed in conjunction with the 16-oz/sq yd geotextile to minimize the exposure of the 
geotextile to ultraviolet radiation. The drainage layer was installed immediately following 
geotextile installation. The stone was placed using "surge wall techniques." OHM started at the 
northern end of the landfill and progressed south and west. The "surge wall" method consists of 
pushing the material in a single 3-foot lift with a bulldozer and then cutting down the lift to the 
required 12-inch thickness, using low ground pressure (LGP) bulldozers. The 12-inch thickness 
was the minimum acceptable thickness that would prevent damage to the HDPE liner material. 
As stone was delivered to the northern end, it was pushed down from the north and was graded 
to the south to form the required lines and grades. 

Haul roads were constructed across the liner using the stone to allow the stone to be placed close 
to the working face. The road base was kept to a 3-foot minimum thickness, and these were 
maintained until approximately 95 percent of the area was covered. The top 24 inches of the 
road was then removed and the excess material was used to complete placement activities. 
Spotters were used during spreading operations to direct traffic and traffic cones with finish 
grade markings were placed on top of the geotextile so that equipment operators could closely 
grade the material. Sheet RD-4 shows the drainage layer grading plan. OHM's on-site 
surveying staff closely monitored the thickness of the drainage stone to ensure that the thickness 
met project specifications and that the placement equipment did not get too close to the 
geotextile protection layer. The compaction of the drainage layer was incidental with the 
placement, spreading, and grading. The thickness was verified by taking the difference between 
the 16-oz/sq yd geotextile protection layer elevation at each grid node and the corresponding 
elevation at the top of the drainage layer. 

2.10 PLACEMENT OF FROST PROTECTION LAYER 

Placement of the frost protection layer began after approximately 4 acres of the geotextile 
separation layer had been placed. Soil from both the on-site borrow area and an off-site source 
were used for construction of this layer. Construction of the frost protection layer began at the 
northern end of the landfill and proceeded along the east side to the southeast comer of the 
landfill. Materials were then advanced to the center, and finally to the southwest comer of the 



Hazardous Waste Management Permit Attachment E 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

landfill. Off-road trucks hauled material from the on-site borrow pit area, while triaxle dumps, 
and tractor/trailers imported fill from off site. LGP dozers were utilized to grade the frost 
protection layer. 

This below excerpt taken from Section 4.0, "Quality Control Report", subsection 4.3 
"Inspection and Testing" from the Final Closeout Report for the Russell Road Landfill, 
OHM, 1997. 

4.3 INSPECTION AND TESTING 

The Inspection and Test Plan contained in the QC Plan describes the test methods and frequency 
as required by the contract specification. The Testing Plan and Log was used to document all 
civil and geotechnical testing performed by off-site laboratories. The Testing Plan and Log is 
included in Appendix G. Geosynthetic conformance testing was documented separately and is 
included in Appendix D. 

4.3.1 Leachate Collection System 

The leachate collection system consisted of approximately 5,700 linear feet of perforated 4-inch 
HDPE pipe. Leachate flowing into the leachate collection trench is gravity fed to a leachate 
collection sump at the southern end of the site. Pipe elevation and slope is critical to the 
operation of the system. As the trench was advanced along the perimeter of the site, its elevation 
was maintained by laser level. Verification of the pipe bedding slope was achieved by surveying 
the leachate pipe at 50-foot intervals along the entire length of the pipe and, at a minimum, at 
each change in design slope. Material certifications and manufacturers catalog data for the 60-
mil HDPE leachate trench liner and the 4-inch-diameter HDPE pipe and fittings was approved by 
the site QC manager and submitted to the Navy prior to installation. The 4-inch pipe was joined 
by the butt fusion process, or HDPE mechanical couplings where configuration prohibited the 
use of the butt fusion machine. The welds received a visual inspection prior to the backfill of 
VDOT 8 stone. 

The 60-mil HDPE liner was installed in the leachate trench by Serrot Corporation, the 
manufacturer of the product. Serrot's welding technicians performed the pre-production tests 
prior to each day's liner installation. Specimen tensile strength was verified using an on-site 
tensiometer. Conformance testing of production welds was performed at a frequency of 1 per 
500 linear feet of seam weld by an independent laboratory. All seam welds were air tested or 
spark tested in accordance with the contract specification and witnessed by the site QC manager. 
All non-destructive testing was performed and recorded by the liner installer who was 
responsible for preparing the record panel layout drawing. Leachate cleanout lengths vary due to 
the cap contour. Actual lengths were documented by the site QC manager and maintained on 
red-line record drawings. A trench profile is provided in Appendix A. 

The leachate alarm system was installed as shown in the record drawings in Appendix A. The 
system was tested on December 10, 1996, and satisfied the requirements of the MCB Quantico 
Natural Resources Environmental Affairs Branch (NREAB). The system was tested manually 
by tilting each alarm and allowing the system to dial the appropriate number. 

8 
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4.3.2 Subgrade 

The on-site borrow pit was developed to provide earthen materials for the construction of the cap 
and E&S controls. Geotechnical analysis of the borrow pit soils is included in Appendix C. 

A 12-inch-minimum-thickness grading layer was placed over the waste grade using material 
from the on-site borrow pit. The thickness of this layer was controlled by use of grade stakes 
and ongoing survey by the site engineer. Additional verification of the 12-inch minimum 
thickness was accomplished by taking core samples at randomly selected locations. Final 
elevation of this layer was confirmed by an independent professional surveyor registered in the 
Commonwealth of Virginia, and documented on a record drawing contained in Appendix A of 
this document. 

Compaction of the grading layer was verified visually. Compaction was said to be achieved 
when the sheepsfoot roller walked-out of the lift being compacted. Compaction data was 
collected at a rate of 1 per 5 acres for record keeping purposes. These results are reported in 
Appendix C. 

4.3.3 Passive Gas Venting and Monitoring System 

Eighteen 4-inch-diameter HDPE gas vent riser pipes were installed throughout the cap. The vent 
pipes were prefabricated for ease of installation. Pipe welds were butt fused and received visual 
inspection. Gas vent depth was verified by measuring the depth of the bottom of the excavation. 

Four gas probes were installed south of the cap between the anchor trench and Cemetery Road. 
Locations for the vent pipes and gas probes were surveyed and logged on the record drawings 
contained in Appendix A of this document. 

4.3.4 Geosynthetics 

The geosynthetics installation included a geosythetic clay liner GCL), 60-mil HDPE 
geomembrane, and geotextile layers. All geosynthetics material was receipt inspected by the site 
QC manager to ensure each roll number was traceable to a material certification. Geosynthetics 
samples were sent to an independent laboratory for conformance testing at the required 
frequencies. The liner installer visually inspected the subgrade prior to placement of the GCL 
and documented its findings in the Surface Acceptance Form included in Appendix D of this 
document. 

The GCL consisted of Bentomat™ placed on the slopes and Claymax™ placed in flatter areas. 
Only Bentomat™ seams received bentonite pellets. The GCL seams were visually inspected to 
ensure proper seam overlap. 

Seam welding technicians for the geomembrane performed pre-production tests prior to welding 
cap liner. Samples were tensile tested on site by the Serrot QC specialist and monitored by the 
site QC manager. All seam welds received non-destructive testing by either vacuum testing or 
air test. Samples of the seam welds were obtained for every 500 linear feet of seam weld for 
destructive testing at an independent testing laboratory. Results were evaluated by the site QC 
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manager for compliance to the contract specifications. Panel roll numbers, seam weld 
identification, and repair welding locations were identified on panel layout drawings maintained 
by the Serrot QC specialist. Documentation including destructive testing, nondestructive testing, 
seam weld location, repair weld location, geomembrane roll number, and material certifications 
are contained in Appendix D. 

The geotextiles consisted of a 16-ounce layer placed over the geomembrane and an 8-ounce layer 
placed over the stone drainage layer. The seams were welded using a heat gun. These seams 
received a visual inspection and repairs were performed as identified. 

4.3.5 Aggregate/Soil Materials 

Three aggregate/soil layers were installed above the geosynthetics: a 12-inch stone layer, an 18-
inch frost protection layer, and a 6-inch topsoil layer. This section describes the QC procedures 
used to verify compliance with the specifications. 

The drainage layer consisted of a 12-inch-minimum-thickness layer of VDOT No. 8 stone. 
Permeability tests were performed prior to placement. Grain size (ASTM-D422) was performed 
by the supplier (Vulcan) at a frequency of 1 per 5,000 tons of placed stone. Grade control 
consisted of placing marked cones to assist operators during grading and survey by the site 
engineer. The layer thickness was confirmed by an independent professional surveyor registered 
in the Commonwealth of Virginia and documented on record drawings contained in Appendix A 
of this document. 

An 18-inch-thick frost protection layer consisted of material from the on-site borrow pit and an 
off-site borrow source. Samples were obtained for analytical testing for contaminants from the 
off-site source and the results submitted to the Navy for approval (results are provided in 
Appendix B). This layer was placed in two lifts: a 12-inch lift and a final 6-inch lift compacted 
to 90 percent of standard proctor maximum dry density. Geotechnical tests were performed by 
PSI and Golder Construction at the frequency specified in the contract specifications. 

Compaction test were performed on the final lift by OHM at a minimum of 1 acre in accordance 
with the contract specifications. Results of these tests are included in Appendix C of this 
document. The layer thickness was confirmed by an independent professional surveyor 
registered in the Commonwealth of Virginia and documented on record drawings contained in 
Appendix A of this document. 

A 6-inch-thick vegetative support layer was placed using topsoil from the on-site borrow pit and 
an off-site source. A composition analysis was performed on the topsoil obtained from the off-
site source and was submitted to the Navy for approval. An analytical test was also performed 
for contaminants and submitted to the Navy. Both analyses are included in Appendix B. Grade 
control for this layer was performed by grade stakes and survey by the site engineer. The layer 
thickness was confirmed by an independent professional surveyor registered in the 
Commonwealth of Virginia and documented on record drawings contained in Appendix A of this 
document. 

10 
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4.3.6 Site Restoration 

Seed mixtures were inspected by the site QC manager to ensure QC compliance with the 
specification. Certification of the seed mixture was reviewed and submitted the Navy for 
approval. Hydroseeding activities were monitored and areas requiring additional coverage were 
identified for rework. A Hydroblanket™ was placed on steeper sloped areas of the landfill cap 
to prevent erosion. Warning signs were installed in the locations shown on Sheet RD- 1 
(Appendix A). The warning signs were installed to notify the public against disturbing soils in 
the area of the cap. The access road was installed in accordance with the contract drawings. 

• Substantial completion of the project coincided with the 1996/1997 winter. Inspections of the 
site will continue through the spring and, when necessary, crews will be mobilized to address 
erosion and other problems that may occur. All necessary repairs were made to the vegetative 
layer of the cap in May/June 1997 and final acceptance of the work occurred in June 1997. 

11 
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APPENDIX E-6 

DRAWINGS 

LANDFILL PERIMETER LINER AND LEACHATE COLLECTION TRENCH 

SYSTEM DESIGN 

RUSSEL ROAD LANDFILL, MCB QUANTICO 
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ATTACHMENT F 

FACILITY CONTACT REPRESENTATIVE 

POST-CLOSURE PLAN - RUSSELL ROAD LANDFILL 

MCB QUANTICO, QUANTICO, VIRGINIA 

F.l. FACILITY CONTACT 

The post-closure care Facility contact and primary representative for the MCB Quantico 
Russell Road Landfill is provided below: 

On-site Facility Contact: 

Major Adam Gutshall 
Head, Natural Resources and Environmental Affairs Branch 
NREA Branch (B046) 
Installation & Environment Division 
3049 Bordelon St. 
Quantico, VA 22134-5001 
Phone: (703) 432-0535 
E-mail: adam.gutshall@usmc.mil 

mailto:adam.gutshall@usmc.mil
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ATTACHMENT G 

SECURITY PROVISIONS 

G.l. The Permittee shall maintain security at the MCB Quantico Russell Road Landfill 
(RRL) Facility during the post-closure care period, in accordance with the Post-
closure Plan, Permit Attachment E, and as specified herein Permit Attachment G. 
Security shall be sufficient to comply with security requirements under 40 CFR 
§264.14 and §264.117(b). 

G.2. The RRL is bordered by a fence on three sides and a stream on the fourth side. 
Access points through the fence are through locked gates. Gates to the Facility are 
locked in order to prevent unauthorized access. 

Warning signs are placed around the landfill gates, fencing, and perimeter warning 
against unauthorized entry to the RRL Facility. 

G.3. General access to RRL Facility is controlled by MCB Quantico's Base Security; 
secured access to the RRL Facility is through authorized personnel only. 

G.4. Inspections of RRL are conducted a minimum of twice a year (semi-annually) to 
verify no unauthorized entry or activity is being conducted. 

G.5. The RRL Facility Permit, Permit Attachment E, Post-Closure Plan, requires 
the MCB Quantico Facility to complete a survey plat indicating the location and 
dimensions of the capped landfill and include permanently surveyed benchmarks, 
and to submit the survey to the local authority with jurisdiction over local land 
use, the EPA, and the DEQ. 

The submission to the local land use authority requires that the land use record for 
the Facility site documents that the land has been used to manage and dispose of 
hazardous wastes, and that the use of the Facility site is restricted under 40 CFR 
Part 264, Subpart G, Closure and Post-Closure, and includes the noted survey plat 
identified above. 

A Survey Plat with benchmarks and the required post-closure notices and 
restrictions has been filed with the Washington Navy Yard and the Real Estate 
Office of the Marine Corps Base, Quantico, the EPA, and the DEQ. The DEQ 
received a copy of the Survey Plat and the specified post-closure notices and 
restrictions on July 13, 1999. (See Permit Attachment E.) 

G.6. The RRL is entered into the MCB Quantico GIS database. The Facility site is 
tagged on the MCB Quantico GIS with a note about the restrictions and 
instructions to contact the Environmental Office at the MCB Quantico Facility 
prior to performing any land disturbance activities. 
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Any construction or land disturbing activity requires a National Environmental 
Policy Act (NEPA) form, which is reviewed by the MCB Quantico NREA 
Branch, NEPA Section for environmental impact. This review includes 
verification, using the MCB Quantico GIS and the Base RPM to ensure that no 
remediation site land use or Permit related controls are violated. 

Any land disturbance requires an excavation permit issued by Facilities and 
Logistics Services (FLSS) who checks the area on the MCB Quantico GIS for any 
restrictions prior to issuing any dig permit. If site restrictions are identified, the 
Environmental Office at MCB Quantico is included in the review process prior to 
approving a dig permit. The approval process for an excavation permit includes 
review by any applicable utility services and review of Permit requirements. 
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ATTACHMENT H 

INSPECTION REQUIREMENTS 

H.l. HIGHLIGHTS 

The MCB Quantico Facility is to comply with 40 CFR § 264.15, General 
Inspection Requirements, for the Russell Road Landfill (RRL) Facility. 

In accordance with 40 CFR § 264.15, the Permittee is to follow a written 
inspection schedule for inspections and identification of malfunctions, deterioration, 
or operational errors in the final landfill cap, the leachate collection systems and 
leachate collection sump, the gas vents, the gas and groundwater monitoring systems, 
and the runoff management systems for the landfill. 

The MCB Quantico Facility is to implement the necessary operation and maintenance 
and/or remedial action when necessary for any malfunctions or deterioration of 
equipment or systems is identified. 

The MCB Quantico Facility is to maintain a signed and dated inspection logs at the 
Facility, available to the DEQ upon request, which provides inspection observations, 
noted deficiencies, and corrective action taken. (An example of several inspection 
logs containing the minimum information are included in Appendices 1 through 3 of 
this Attachment.) 

H.2. Inspections 

The Permittee shall inspect, at the frequency specified below, for the following and in 
accordance with Permit Attachment E, Post-Closure Plan: 

1. The groundwater monitoring wells, piezometers, corrective action (CA) 
treatment injection wells, shall be inspected annually and during sampling 
events. Wells and piezometers shall be inspected for obstructions, bends, 

. excess sediment accumulation, grout erosion, inadequate yield, etc. 

2. The landfill benchmarks, landfill gas vents, and gas vent monitoring wells 
shall be inspected annually. (Gas monitoring will be conducted annually 
and is to be conducted during the summer months.) 

3. The landfill cap, the vegetative cover, the cap drainage collection system 
(immediately above the landfill cap/liner, but below the vegetative cover), the 
surface runoff management control systems (such as the constructed drainage 
ways, surface runoff impoundments (sediment basins), and inlets and outlets 
to the sediment basins) shall be inspected quarterly, and after major rainfall 
events (defined as 2 inches/8 hr period). 
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4. The lateral leachate collection system and leachate collection sump shall be 
inspected monthly and after major rainfall events. If the auto dialer system is 
inoperable, the leachate collection sump will be inspected weekly. 

5. Leachate collection sump, alarm system, and auto-dialer system integrity, 
operation and maintenance. Alarm and auto-dialer systems shall be tested 
at a minimum on a semi-annual basis. 

6. Inspections of the RRL Facility are conducted a minimum of twice a year 
(semi-annually) to verify no unauthorized entry or activity is being 
conducted; however, the integrity of security measures are to be observed 
and assessed during other routine inspections of the RRL Facility. 
Additonal security measures will be implemented if there are signs of 
intrusion into the landfill area. 

7. A professional engineer, registered in the Commonwealth of Virginia, 
shall inspect the site annually to assess the condition of the landfill with 
regards to the approved Closure Plan and Permit Post-Closure Plan 
requirements, and plans and specifications, and shall report any identified 
deficiencies in a written and certified Report. This Report with the 
engineer's certification shall be submitted to the Director in accordance 
with Permit Condition I.E.3. 

If the engineer discovers a deficiency in the landfill cap, this deficiency will be 
noted and corrective action will be initiated within 14 days. 
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Appendix H-l - Example Landfill Inspection Log 
Inspection Observations and Comments 

1. Inspectors Full Name: 

Inspectors Signature: ' 

2. Date/Time of Inspection: 

3. Weather Conditions During Inspection: 

4. Security Controls - Gate, Gate Locks, Security Fence, Warning Signs - Condition 
and Status: 

5. Landfill Final Cover - Vegetative Cover - Landfill Cap - Cap Subsurface Drainage 
System - Erosion and Sedimentation Control Measures - Condition and Status: 

5.1 Condition of Vegetative Cover/Landfill Cap: 

5.2 Vegetation Stress Observed: 

5.3 Deep Rooted Vegetation (Trees) or Undesirable Vegetation Observed: 

5.4 Any Settlement, Subsidence, Cracks, Erosion, or Displacement of Cover/Cap 
Observed and in Need of Repair, Soil Amendment, and Regrading: 

5.5. Any Signs of Water/Wind Erosion of the Cap: 

5.6. Any Signs of Rodent Activity or Burrowing Animals Observed: 

5.7. Any Evidence of Malfunctioning of Cap - Subsurface Drainage System: 

5.8 Erosion and Sedimentation Control Structures - Sedimentation Basins -
Condition of Run-on and Run-off Control Structures - Drainage Systems 
Any signs of Erosion or Sedimentation or Conditions which require 
maintenance and/or repair: 

Perimeter Leachate Collection System and Sump - For Management of F039 
Leachate and Lateral Migration of Leachate - Condition and Status 

6.1 Describe, and Identify Location if Evidence of Visible Leachate 
around the Perimeter of Landfill: 
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6.2 Leachate Collection Sump - Condition and Status - Estimate Volume 
(gallons) and sump height of Leachate Accumulated Since Last Leachate 
Removal: 

6.3 Date of Last Leachate Removal: 

6.4. Days of Leachate Accumulation in Sump: 

6.3 Inspection and Testing of Leachate Collection Sump High Level 
Alarms and Auto-Dialer Systems :_Yes or No 

Systems Tests Results: 

Gas Vent and Gas Monitoring System - Condition and Status 

7.1 Gas Vents - Condition and Status of All Vents: 

8. 

9. 

7.2 Gas Monitoring Wells - Condition and Status of All Gas Wells: 

Summary - Inspections Observations - Comments: 

Repairs - Remediation Comments: Date: 
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Appendix H-2 - Example Monitoring Well Inspection Log 

(Note; A Separate Inspection Sheet is Required for Each Groundwater Monitoring Well 

and Piezometer.) 

1. Inspectors Full Name: 

Inspectors Signature: 
2. Date/Time of Inspection: 

3. Weather Conditions During Inspection: 

4. Monitoring Well ID No. Exterior Well ID No. Legible: Yes or No 

5. Well Inspection - Conditions and Observations: 

5.1 Locking Protective Casing: 

5.2 Concrete Well Apron or Pad: 

5.3 Lock- I s Well Locked?: Yes or No 

Condition of Lock: 

5.4 Erosion around Well Casing or Apron of Well: Yes or No 

5.5 Condition of Well Casing - Note any obstructions, bends, excess sediment 
accumulation, grout erosion, inadequate yield, etc.: 

Summary - Well Inspections Observations - Comments: 

7. Repairs - Remediation Comments: Date: 
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Appendix H-3 - Example Benchmark Survey Log 

Benchmarks will be inspected yearly for obvious damage and to determine if they are still 
present. A Certified land surveyor, registered in the Commonwealth of Virginia, will 

verify the elevations and locations of the benchmarks annually. 

1. Inspectors - Surveyors - Full Name: 

Inspectors - Surveyors Signature: 

Surveyor Company Name, Address, Phone No. and e-mail: 

2. Date/Time of Inspection: 

3. Inspection Observations: 

4. Determine and Confirm The Location of All Benchmarks and Note Changes: 

5. Attach Results of Benchmark(s) Survey. 

6. Benchmark Repair - Remediation Comments: Repair Date: 
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ATTACHMENT I 

PERSONNEL AND TRAINING 

1.1. Appropriate training shall be completed by all persons at MCB - Quantico - RRL and/or 
their consultants who are or who may be involved in the task associated with a hazardous 
waste post-closure care activity. The Permittee shall ensure that those individuals 
responsible for groundwater monitoring, gas monitoring, and other landfill components 
and systems monitoring, inspections, and repair are appropriately trained. New employees 
who have as part of their job responsibility tasks which are associated or may be 
associated with the post-closure care activity shall not work unsupervised until the training 
requirements in accordance with this Permit are completed. Such new employees shall 
complete required training within six months of their employment date. 

1.2. All training of personnel shall be documented at the time of each completed session and 
such documentation shall be maintained in the facility files in the Facility's operating 
record for at least three years from the date on which the training was completed. Such 
documentation shall include the name of each trainee and trainer, date of instruction, and a 
summary or outline of the training session. 

1.3. All training under this Permit shall be reviewed at least annually and updated as necessary. 
All personnel who are subject to the training requirements under this Permit shall be 
required to review their training at least annually. 

1.4. In general, all personnel who are actively associated or may be associated with the proper 
inspection and operation and maintenance of the monitoring wells and the facility landfill 
are required to read the following: 

1. Permit Attachment E, Post-Closure Plan. 

2. Permit Attachment G, Security Provisions. 

3. Permit Attachment H, Inspection Requirements. 

4. Permit Attachment J, Sampling and Analysis Plan. 

The personnel shall be trained to properly perform their assigned duties so to conform to 
the requirements of this Permit including, but not limited to: conducting inspections of the 
landfill and landfill components and systems, obtaining samples from groundwater 
monitoring wells and gas monitoring wells, and maintaining documentation in accordance 
with the requirement of this Permit. 

1.5. The personnel noted above shall be required under this Permit to be fully trained so to 
understand the techniques of proper maintenance and operation and maintain appropriate 
documentation required under this Permit. Supervisory staff shall be trained to review and 
to provide appropriate guidance and/or liaison with the Permittee's management and 
subordinate staff and contracted employees, as applicable. The Permittee shall provide 
sufficient opportunity for personnel to acquire a full understanding of maintenance and 
operation techniques by providing sufficient instruction and/or sponsoring sufficient 
instruction by professionals who are qualified to provide such instruction. 
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1.6. All personnel who are or may be exposed to the hazards associated with the post-closure 
care activity shall receive the appropriate training and shall utilize the appropriate 
personnel training as specified by the Occupational Safety and Health Act (OSHA) 
requirements in 29 CFR §1910.120. 

1.7. The personnel involved in the actual post-closure care activity, specifically the 
groundwater monitoring wells, within the scope of this permit will be trained in the proper 
management procedures for handling, storage, treatment, and disposal, of spent 
monitoring well sample effluent (i.e., purge water, decontamination fluids, etc.) to comply 
with the Virginia Hazardous Waste Management Regulations (VHWMR), and the 
Department's Investigation of Derived Waste (IDW) Policy specified in Permit 
Attachment J, Sampling and Analysis Plan, and as required by Permit Module VI. 
These procedures will ensure continued safe operation and maintenance and compliance 
with applicable State and federal environmental regulations. 

1.8. The MCB Quantico Facility contact will be responsible for the overall training program, 
scheduling, and documentation of such training and shall serve as the post-closure care 
Training Director. The Facility contact shall ensure that all sub-contractors are trained in 
accordance with the applicable OSHA Regulations under 29 CFR § 1910.120. 

All personnel required to receive training under this Permit shall at minimum be instructed 
in the following areas: 

1. Specific management practices regarding post-closure care activities of the 
Landfill, Operation and Maintenance, Sampling, Corrective Action, and Waste 
Management. 

2. Security and safety. 

3. General and area specific inspections and record keeping requirments. 

4. Permit modifications and/or updates to the Permit which affects post-closure care 
activities of the Landfill, Operation and Maintenance, Sampling, Corrective 
Action, and Waste Management. 

5. Job functions and procedural descriptions of each employee's respective role in 
post-closure care of the Landfill. 

1.9. Appendix 1-1 of this Attachment provides a summary of the job descriptions of positions 
and specific training requirements for personnel who have or may be given tasks 
associated with post-closure care activity of the Landfill. 
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APPENDIX 1-1 

JOB DESCRIPTION SUMMARY 

LA. Facility Coordinator 

Oversees all aspects of administration, regulatory requirements, recordkeeping, operation and 
maintenance, security, inspections, sampling, corrective action, waste management, 
treatment, and disposal, and compliance associated with the Hazardous Waste Management 
Facility Permit in accordance with the conditions and requirements of the Permit Modules 
and Permit Attachments. . 

Maintains a current up-to-date copy of the Hazardous Waste Management Facility Permit. 

Maintains current and up-to-date records associated with the administration, regulatory 
requirement aspects, recordkeeping, operation and maintenance, security, inspections, 
sampling, corrective action, waste management, treatment, and disposal, and compliance 
associated with the Hazardous Waste Management Facility Permit in accordance with the 
conditions and requirements of the Permit Modules and Permit Attachments, herein. 

Maintains current inspection checklists and/or logs and assures that all inspections and 
operations and maintenance, and other permit schedules are in accordance with Permit 
Attachment H, Inspection Requirements, and other conditions and requirements of this 
Permit. 

LB. Monitoring Well Samplers 

Follows sampling, equipment handling and decontamination procedures, and waste 
management procedures and protocols as described in Permit Attachment J, Sampling and 
Analysis Plan. 

Collects samples and decontaminates sampling equipment. Stabilizes samples and provides 
for transportation to appropriate laboratory facility for analysis. 

Manages, stores, and provides for transportation for treatment, storage, and disposal of purge 
or decontamination water in accordance with the requirements of this Permit and the Virginia 
Hazardous Waste Management Regulations (VHWMRs), and as incorporated by reference, 
the RCRA Regulations, and other applicable regulations. 

Records of purge water and decontamination waste handling, treatment, and disposal shall be 
maintained by the contracted sampler and contracted Facility and by the MCB Quantico 
Facility. 

Checks wells for structural integrity and proper operation and completes monitoring wells 
inspection logs as required in this Permit. Maintains accurate and detailed records of 
inspection logs of observations of monitoring wells and records of any remediation of wells, 
if required, in accordance with requirements of Permit Attachment H. 

Annual training will include but is not limited to: OSHA 8-hoiir Refresher Training, OSHA 
and Employee's Workplace Rights, Hazard Communication, Health Awareness and 
Evaluation, Health Effects of Chemicals: Characteristics of Hazardous Chemicals - Toxic 
Properties of Hazardous Chemicals, Medical Surveillance Requirements, Fire Protection and 
Safety, Air Monitoring and Equipment, Decontamination Procedures, Site Control, and 
Sampling Technique and Procedures. 
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ATTACHMENT J 

SAMPLING AND ANALYSIS PLAN (SAP) 

FOR GROUNDWATER CORRECTIVE ACTION AND COMPLIANCE 
MONITORING PROGRAM 

J.l . INTRODUCTION 

The Sampling and Analysis Plan (SAP) submitted as part of the revised permit 
application for reissuance of the MCB Quantico Facility's Permit. The revised permit 
application was received by the DEQ on June 1, 2011. The SAP herein Attachment J is 
entitled Draft Groundwater Corrective Action Monitoring and Sampling and Analysis 
Plan for Russell Road Landfill, Marine Corps Base, Quantico, Virginia, and is dated May 
2011. This above SAP has been prepared for the Naval Facilities Engineering Command 
(NAVFAC) Washington, D.C., and has been prepared by Tetra Tech NUS, Inc. 

This submitted SAP has been revised so it is current and consistent with the facility's 
Permit and updated permit monitoring (sampling and analysis) requirements under 
Permit Module VI, Corrective action Program - Groundwater Monitoring -
Regulated Unit, and under Permit Attachment T, Corrective Action Plan (CAP) For 
Groundwater at Russell Road Landfill. The SAP is to reflect the ongoing and 
proposed CA and compliance sampling and analysis, remediation and monitoring 
measures for the Russell Road Landfill (RRL). 

J.2. SAMPLING AND ANALYSIS PLAN - SUMMARY 

The SAP provides the sampling and analysis and related protocols and procedures which 
are necessary to comply with the requirements of the Facility's Permit and the Virginia 
Hazardous Waste Management Regulations (VHWMR), under 9 VAC 20-60, and as 
incorporated by reference, the Resource Conservation and Recovery Act (RCRA) 
Regulations. 

The SAP includes, but is not limited to, the following items: 

1. The most current SW-846 Analytical Test Methods utilized by the Permittee. 

2. The current sampling procedures and protocols and test methods which are 
identified as necessary to comply with the requirements of the Permit and to 
evaluate the effectiveness of the ongoing remediation under the CAP. 

3 Information on dedicated sampling pumps. 

4. The current sampling equipment and other equipment decontamination 
procedures. 
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5. Information regarding the management, storage, treatment and disposal of 
investigation derived waste (IDW) and decontamination wastes. 

6. An updated Quality Assurance Project Plan (QAPP) so to reflect the current 
Facility's QAPP procedures, and the QAPP information and procedures from the 
facility's contracted laboratory, which is based upon EPA's QAPP Guidance. 

The.updated QAPP follows guidelines found in the EPA's following guidance 
documents: 1) EPA Requirements for Quality Assurance Project Plans (EPA 
QA/R-5, 2001) and 2) EPA Requirements for Quality Assurance Project Plans 
(EPA QA/G-5), 1998, 3) The Uniform Federal Policy for Quality Assurance 
Project Plans (UFP - QAPPs), January 2007, which includes UFP Sampling and 
Analysis Plans (UFP-SAPs). 

The Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP) format was 
used to revise the SAP. The establishment of project-specific data quality 
objectives (DQOs) is integral to this format. 

7. A Summary Target Analyte List (TAL) or COCs Table based upon the list of 
COCs in Permit Attachment N, Groundwater Protection Standards. Within 
this Summary TAL Table the Facility provides the COCs, the applicable EPA test 
methods, the facility laboratory's practical quantitation limits (PQLs), and method 
detection limits (MDLs) for each COC for the groundwater medium, based upon 
the facility's laboratory. Either the PQLs or the MDLs are sufficiently low to 
meet the groundwater protection standards (GPSs) specified in Permit Attachment 
N. 

The MCB Quantico Facility has incorporated DQO language into the SAP as 
appropriate. The MCB Quantico Facility acknowledges that there is limited 
flexibility in the Compliance Monitoring program and more flexibility in the 
Corrective Action Program and that any changes to the monitoring and analysis 
associated with these Programs will be done with the concurrence and approval of 
the DEQ. 

A summary of any analytical methods proposed in the SAP that differed from 
those listed in the DEQ's revised Permit Attachments K and/or L, dated 
December 2010, including an explanation of the reason for the proposed alternate 
Test Method, is provided in Exhibit 2-1. Permit Attachments K and L have been 
revised to reflect the updated Test Methods in Exhibit 2-1, if appropriate. 

8. The SAP indicates that limited data validation (instead of full data validation) will 
be completed and data packages similar to that required under the EPA's Contract 
Laboratory Program (CLP) will be requested from the laboratory conducting the 
analyses in case full data validation is necessary at some point in the future. The 
CLP-like data packages will allow subsequent full data validation of data 
packages, if needed. 
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NAVFAC Washington is required to conduct data validation using a third party. 
Original contracted laboratories do not validate their own data because it could be 
considered a conflict of interest; however, the laboratory would be contacted by 
the third party conducting the data validation if they had any specific 
questions/concerns related to interpretation of the analyses. The process of 
objective data review by a third party is defined by EPA QAAP guidelines. 
Consequently, validation of the data will be conducted by a third party which is 
independent of the laboratory. 

J-3 



Hazardous Waste Management Permit Attachment J 
MCB Quantico EPA ID No. VA1170024722 Draft Permit July 1,2011 

SAMPLING AND ANALYSIS PLAN (SAP) 

FOR GROUNDWATER CORRECTIVE ACTION AND COMPLIANCE 
MONITORING PROGRAM 

Draft Groundwater Corrective A ction Monitoring and Sampling and Analysis Plan 
for Russell Road Landfill, Marine Corps Base, Quantico, Virginia, dated May 2011. 
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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (Tetra Tech) has prepared this Corrective Action (CA) Groundwater Monitoring 

Sampling and Analysis Plan (SAP) on behalf of Naval Facilities Engineering Command (NAVFAC) 

Washington under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. 

N62470-08-D-1001, Contract Task Order (CTO) JU06. This SAP has been prepared for the Russell 

Road Landfill (RRL) at Marine Corps Base (MCB) Quantico, Virginia (Figures ES-1 and ES-2) and 

documents the existing conceptual site model (CSM), defines the data quality objectives (DQOs) for the 

CA Groundwater Monitoring Program, and describes the process of obtaining and evaluating the data 

needed for the project. Although this SAP has been prepared by Tetra Tech, the contractors to the Navy 

(hereafter referred to as the CA Monitoring Contractor), who will implement this SAP and conduct the CA 

groundwater monitoring activities, has not been identified. 

The RRL is a 28-acre landfill that was the primary sanitary waste disposal facility in operation at MCB 

Quantico from 1971 to 1983. Trench and fill operations began at the southern end of the landfill and 

continued north across the landfill. Trenches were filled with waste material that were compacted and 

covered daily with a layer of clean soil. Hazardous and inert wastes were disposed of in the landfill. 

Several investigations were conducted at the RRL beginning in 1993. Closure of the RRL under the 

Resource Conservation and Recovery Act (RCRA) was completed in 1997 with the construction of a cap 

to contain the waste in place, along with the installation of a passive leachate system and gas migration 

system. 

Post-closure activities are currently being conducted at the RRL in accordance with a Hazardous Waste 

Management Post-Closure Permit (hereafter referred to as the RCRA Permit). The RCRA Permit (United 

States Environmental Protection Agency [USEPA] Identification [ID] #VA1170024722) was issued by the 

Commonwealth of Virginia Department of Environmental Quality (VDEQ) on October 29, 2000 and is 

effective for a ten year period before it must be renewed (VDEQ, 2000). The permit was recently 

modified in September 2010; however the VDEQ issued a notice of deficiency (NOD) on the permit 

reissuance. MCB Quantico has been issued a permit extension by VDEQ to address the NOD, and a 

revised permit is scheduled to be submitted to the VDEQ on June 1,2011. 

As part of post-closure activities, groundwater monitoring is being conducted. Since site closure, 

groundwater monitoring has been conducted for sixty quarters. There have been six CA periods at the 

RRL from 2003 to 2010. CAs involved the injection of hydrogen-release compound (HRC®) to address 

chlorinated ethane compounds detected in groundwater in excess of established groundwater protection 

standards (GPSs). These injections occurred in the vicinity of MW-9 (northern CA area) and MW-15R 
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(southern CA area). An updated CAP (Tetra Tech, 2011) was prepared in 2011 as part of the RCRA 

Permit update. The updated CAP, included as Attachment T of the RCRA Permit, evaluated the current 

effectiveness of the CA. The CAP recommended that HRC® injections be suspended in the northern CA 

area and that a focused investigation be performed in the southern CA area to determine if enhanced 

reductive dechlorination was still effective. The focused investigation, which is scheduled to occur in 

June 2011, will involve the collection of certain pre-design information that will be used to develop a 

modified remedial design that will be submitted as an addendum to the CAP. Some adjustments to this 

CA groundwater monitoring SAP may be necessary depending on the requirements of the CAP 

addendum. The format in which the adjustments are documented will be decided by NAVFAC 

Washington after completion of the revised CAP. Adjustments to the SAP will be made under the 

oversight of VDEQ. 

The monitoring of 17 existing groundwater monitoring wells located upgradlent, around the perimeter, and 

downgradient of the RRL are included in the SAP, as required by the RCRA Permit. Groundwater from 

these wells will be analyzed on a semi-annual basis. For one sampling event per calendar year, all wells 

will be analyzed for analytes listed in Attachment K of the RCRA Permit. This list is considered a reduced 

target analyte list comprised of chemicals previously detected at potentially unacceptable concentrations. 

For the other yearly sampling event, select wells will be analyzed for the Attachment K list and the 

remaining group of wells will be analyzed for analytes listed in Attachment L of the RCRA Permit, which 

includes Appendix IX parameters. The analytes that will be measured in each well are defined by the 

RCRA Permit. Monitored natural attenuation (MNA) parameters identified in this SAP will be analyzed at 

select well locations and at sampling frequencies to be determined in the revised CAP. MNA parameter 

interpretation will be implemented through implementation of the CAP. 

To be compliant with the RCRA Permit, groundwater must be monitored to verify that contaminants are 

not migrating beyond the site boundary (compliance boundary), to ensure that groundwater 

concentrations are not in exceedance of GPSs, and to understand the geochemical and physical 

properties of the groundwater under changing conditions. Because of the CA that have been 

implemented at the RRL, groundwater monitoring requirements will be conducted in accordance with 

Module VI, Groundwater Corrective Action, of the RCRA Permit through the remainder of the compliance 

monitoring period. 

Currently, the compliance period (and corresponding CA period) for monitoring extends to the year 2025, 

which is 27 years from the date of the final closure of the landfill (September 3, 1998). However, 

NAVFAC Washington and MCB Quantico, with ultimate approval from VDEQ, expects to optimize the 

monitoring program to make the most cost-effective use of resources while also being protective of 

human health and the environment and adhering to regulatory requirements. 
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Changes in personnel or organization-specific nuances to be implemented through the CAP are likely to 

require changes to this SAP regarding, for example, specific personnel such as the Project Manager, 

Quality Assurance Manager, distribution list, organizational chart, and personnel roles/responsibilities and 

contact information. To the extent possible, placeholders (e.g., TBD") have been incorporated 

throughout this SAP as reminders that these items will, or may, change. 
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ACRONYMS 

°c 
% 

%D 

%R 

ACL 

ASTM 

ASV 

BFB 

CA 

CAP 

CCB 

CCC 

CCV 

CFR 

CLEAN 

CMW 

COC 

CSM 

CTO 

CVAA 

DBCP 

DL 

DM 

DO 

DoD 

DQI 

DQO 

DVM 

ECD 

EDB 

EDD 

EDL 

ELAP 

FID 

FOL 

Degree Celsius 

Percent 

Percent Difference or Percent Drift 

Percent Recovery 

Alternate Concentration Limit 

American Society for Testing and Materials 

Anodic Stripping Voltammetry 

Bromofluorobenzene 

Corrective Action 

Corrective Action Plan 

Continuing Calibration Blank 

Calibration Check Compound 

Continuing Calibration Verification 

Code of Federal Regulations 

Comprehensive Long-Term Environmental Action 

Compliance Monitoring Well 

Chemical of concern 

Conceptual site model 

Contract Task Order 

Cold Vapor Atomic Absorption 

1,2-Dibromo-3-chloropropane 

Detection Limit 

Data Manager 

Dissolved oxygen 

Department of Defense 

Data Quality Indicator 

Data Quality Objective 

Data Validation Manager 

Electron Capture Detector 

Ethylene dibromide 

Electronic Data Deliverable 

Estimated Detection Limit 

Environmental Laboratory Accreditation Program 

Flame ionization detector 

Field Operations Leader 

Navy 
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ft3 Cubic foot 

FTMR Field Task Modification Request 

GC Gas Chromatograph 

GPS Groundwater protection standard 

H2SO* Sulfuric acid 

HASP Health and Safety Plan 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HO Hydrochloric acid 

HDPE High-density polyethylene 

HRGC High-Resolution Gas Chromatography 

HRC Hydrogen release compound 

I ATA International Air Transportation Association 

IC Ion Chromatography 

ICAL Initial Calibration 

ICB Initial Calibration Blank 

ICP/MS Inductively Coupled Plasma/Mass Spectrometer 

ICS Interference Check Standard 

ICSA Interference Check Standard A 

ICSB Interference Check Standard B 

ICV Initial Calibration Verification 

ID Identification 

IDW Investigation-derived waste 

IR Installation Restoration 

IS Internal Standard 

LCS Laboratory Control Sample 

LCSD Laboratory Control Sample Duplicate 

LOD Limit of Detection 

LOQ Limit of Quantitation 

LRMS Low-Resolution Mass Spectrometer 

MCB Marine Corps Base 

MCL Maximum Contaminant Level 

MDL Method Detection Limit 

mg/L Milligram per liter 

MNA Monitored natural attenuation 

MPC Measurement Performance Criteria 

MS Matrix Spike or Mass Spectrometer 

MSD Matrix Spike Duplicate 
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NAD North American Datum 

NaOH Sodium Hydroxide 

NAVFAC Naval Facilities Engineering Command 

NEDD NIRIS Electronic Data Deliverable 

NIRIS Naval Installation Restoration Information Solution 

NOD Notice of Deficiency 

NREA Natural Resources and Environmental Affairs 

NTU Nephelometric turbidity unit 

ORP Oxidation-reduction potential 

OSHA Occupational Safety and Health Administration 

PAL Project Action Level 

PCB Polychlorinated biphenyl 

PDF Portable Document Format 

PHSO Project Health and Safety Officer 

PM Project Manager 

POC Point of Compliance 

PPE Personal protective equipment 

PQLG Project Quantitation Limit Goal 

PSL Project Screening Level 

PT Proficiency Testing 

QA Quality Assurance 

QAM Quality Assurance Manager 

QAPP Quality Assurance Project Plan 

QC Quality Control 

QSM Quality Systems Manual 

RB Rinsate Blank 

RCRA Resource Conservation and Recovery Act 

RDM Regional Database Manger 

RF Response Factor 

RPD Relative Percent Difference 

RPM Remedial Project Manager 

RRL Russell Road Landfill 

RRT Relative Retention Time 

RSD Relative standard deviation 

RSL Regional Screening Level 

RT Retention Time 

RTC Response to Comments 
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SAP Sampling and Analysis Plan 

SDG Sample Delivery Group 

SDWA Safe Drinking Water Act 

SOP Standard Operating Procedure 

SPCC System Performance Check Compound 

SQL Structured Query Language 

SSO Site Safety Officer 

SVOC Semivolatile organic compound 

TEF Toxicity equivalency factor 

Tetra Tech Tetra Tech NUS, Inc. 

TOC Total organic carbon 

UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plan 

ug/L Microgram per liter 

USEPA United States Environmental Protection Agency 

VDEQ Virginia Department of Environmental Quality 

VELAP Virginia Environmental Laboratory Accreditation Program 

VOC Volatile organic compound 

yd3 Cubic yard 
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SAP WORKSHEET NO. 2 - SAP IDENTIFYING INFORMATION 
(UFP-QAPP Manual Section 2.2.4) 

Site Name/Number: Russell Road Landfill (RRL), Marine Corps Base (MCB) 
Quantico, Virginia 

Operable Units: Not Applicable (NA) 
Contractor Name: To Be Determined (TBD) 
Contract Number: TBD 
Contract Title: Comprehensive Long-Term Environmental Action Navy (CLEAN) 
Work Assignment Number: TBD 

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements of the 
Uniform Federal Policy for Quality Assurance Project Plans (UFP-QAPP) (USEPA, 2005a) and United 
States Environmental Protection Agency (USEPA) Guidance for Quality Assurance Project Plans, 
QA7G-5, Quality Assurance Manuals (QAMs) (USEPA, 2002). 

2. Identify regulatory program: Resource Conservation and Recovery Act (RCRA). 

3. This SAP is a project-specific SAP. 

4. List dates of scoping sessions that were held: 

Scoping Session Date 
Discussion of Notice of Deficiency (NOD) on Post-Closure 
Care Permit Modification/Renewal Application January 24, 2011 

5. List dates and titles of any SAP documents written for previous site work that are relevant to the 
current investigation. 

Title 
Hazardous Waste Management Permit, MCB Quantico 
USEPA ID#: VA117024722; Attachment J, Groundwater 
Compliance Monitoring Program SAP 

Date 

September 2004 

6. List organizational partners (stakeholders) and connection with lead organization: 

Virginia Department of Environmental Quality (VDEQ) - Regulatory Oversight 

MCB Quantico Natural Resources and Environmental Affairs (NREA) - Property Stakeholder 

7. Lead organization: 

Naval Facilities Engineering Command (NAVFAC) Washington 

8. If any required SAP elements or required information are not applicable to the project or are provided 
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below: 

There are no exclusions. 
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SAP WORKSHEET NO. 3 - DISTRIBUTION LIST 
(UFP-QAPP Manual Section 2.3.1) 

Name of SAP 
Recipients 

Fred Evans 

Maria Raney 

Richard Criqui 

Glenn Wagner(final SAP 
only) 

Karen Lyons 

Amy Stattel 

Tom Johnston 

Corrective Action (CA) 
Monitoring Contractor 
(TBD1) 
Laboratory Subcontractor 
(TBD1) 

Title/Role 

NAVFAC Washington 
Remedial Project Manager 
(RPM)ZProject Management 
MCB Quantico NREA 
RPM/Project Management 
VDEQ Senior Environmental 
Engineer/Regulatory 
Oversight 
Tetra Tech Records Manager 

Tetra Tech Activity 
Coordinator/Project Manager 
(PM) 
Tetra Tech Project Lead 
Tetra Tech Quality Assurance 
Manager (QAM) 

Project Manager 

Laboratory PM 

Organization 

NAVFAC Washington 

MCB Quantico NREA 

VDEQ 

Tetra Tech 

Tetra Tech 

Tetra Tech 

Tetra Tech 

TBD1 

TBD1 

Telephone 
Number 

202-685-3303 

703-432-0521 

804-698-4013 

412-920-8603 

412-921-7160 

301-528-3018 

412-921-8615 

TBD1 

TBD1 

E-Mail Address or Mailing 
Address 

f rederick .j .e vans® navy, mil 

maria.raney@usmc.mil 

richard.criqui@deq.virginia.gov 

glenn.wagner@tetratech.com 

karen.lyons@tetratech.com 

amy.stattel@tetratech.com 

tom.johnston@tetratech.com 

TBD1 

TBD1 

Document 
Control 
Number 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

An CA Monitoring Contractor has not been selected by the Navy yet, and the Laboratory Subcontractor will be selected by the CA Monitoring Contractor. Copies of 
this SAP designated for the CA Monitoring Contractor and Laboratory Subcontractor will be sent to the Navy RPM, who will be responsible for forwarding the SAP 
to the selected CA Monitoring Contractor once the selection process is complete. 
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SAP WORKSHEET NO. 4 - PROJECT PERSONNEL SIGN-OFF SHEET 
(UFP-QAPP Manual Section 2.3.2) 

Name 1 

Fred Evans 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Organizat ion/Ti t le/Role 

NAVFAC Washington/Navy 
RPM 

CA Monitoring Contractor/PM 

CA Monitoring Contractor/ 
Field Operations Leader (FOL) 

CA Monitoring Contractor/ Site 
Safety Officer (SSO) 

CA Monitoring Contractor/ 
Project Health and Safety 
Officer (PHSO) 

CA Monitoring Contractor/ 
Project Chemist 

CA Monitoring Contractor/ 
QAM 

CA Monitoring Contractor/ Data 
Validation Manager (DVM) 

Laboratory/PM 

Telephone Number 

202-685-3303 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Signature/E-Mai l Receipt 
SAP Sec t ion 

Rev iewed 

All 

All 

All 

All 

Health and Safety 
Plan (HASP) 

All 

All 

Worksheet Nos. 12, 
14, 15, 19, 20, 23-
28,30, and 34-36 

Worksheet Nos. 12, 
14,15, 19,20,23-
28,30, and 34-36 

Date SAP 
Read 

1 - Persons listed on this worksheet will be responsible for distributing the SAP to the appropriate people within their organization. 
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SAP WORKSHEET NO. 5 -- PROJECT ORGANIZATIONAL CHART 
(UFP-QAPP Manual Section 2:4.1) 

Lines of Authority Lines of Communication 

VDEQ Senior 
Environmental 

Engineer 
Richard Criqui 

MCB Quantico NREA 
RPM 

Maria Raney 
703-432-0521 

NAVFAC 
Washington RPM 

Fred Evans 

CA Monitoring Contractor 
PHSO 
TBD 

Navy Chemist 
TBD 

CA Monitoring Contractor 
PM 

TBD 

CA Monitoring Contractor 
FOL 
TBD 

CA Monitoring Contractor 
Field Support 

Field Technicians 

CA Monitoring Contractor 
QAM 
TBD 

CA Monitoring Contractor 
Technical Support 

Risk Assessors 
Geologists 
Chemists 
Engineers 

Analytical Laboratory 
PM 
TBD 
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SAP WORKSHEET NO. 6 - COMMUNICATION PATHWAYS 
(UFP-QAPP Manual Section 2.4.2) 

Communication Drivers 

SAP amendments 

Changes in schedule 

Issues in the field that lead to 
changes in the scope of work 

Responsible Affiliation 

CA Monitoring Contractor FOL 

CA Monitoring Contractor PM 

Navy RPM 

CA Monitoring Contractor PM 

Navy RPM 

CA Monitoring Contractor FOL 

CA Monitoring Contractor PM 

Navy RPM 

Name 

TBD 
TBD 
Fred Evans 

TBD 

Fred Evans 

TBD 

TBD 

Fred Evans 

Phone Number 
and/or E-mail 

TBD 
TBD 

202-685-3303 

TBD 

202-685-3303 

TBD 

TBD 

202-685-3303 

Procedure 

The CA Monitoring Contractor FOL will verbally 
inform the CA Monitoring Contractor PM within 
24 hours of realizing a need for an amendment. 
The CA Monitoring Contractor PM will document 
the proposed changes via a Field Task 
Modification Request (FTMR) form within 5 days 
and send the Navy RPM a concurrence letter 
within 7 days of identifying the need for change. 
SAP amendments will be submitted by the CA 
Monitoring Contractor PM to the Navy RPM for 
review and approval. 

The CA Monitoring Contractor PM will send 
scope changes to NAVFAC Washington, MCB 
Quantico and VDEQ via e-mail within 1 business 
day. 

CA Monitoring Contractor PM will verbally inform 
the Navy RPM on the day that a schedule 
change is known and document via a schedule 
impact letter within 1 business day from when 
impact is realized. 

CA Monitoring Contractor FOL will verbally 
inform CA Monitoring Contractor PM within 1 
business day of the day that the issue is 
discovered; CA Monitoring Contractor PM will 
inform the Navy RPM (verbally or via email) by 
close of the next working day, and Navy RPM 
will issue scope change if warranted. The scope 
change will be implemented before further work 
is executed. CA Monitoring Contractor PM will 
document the changes on an FTMR form within 
2 days of identifying the need for change and will 
obtain required approvals within 5 days of 
initiating the form. 
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Communication Drivers 

Recommendations to stop 
work and initiate work upon CA 

Field data quality issues 

Analytical data quality issues 

Responsible Affiliation 

CA Monitoring Contractor FOL 
CA Monitoring Contractor PM 
CA Monitoring Contractor QAM 
Navy RPM 

CA Monitoring Contractor FOL 
CA Monitoring Contractor PM 

Laboratory PM 
CA Monitoring Contractor PM 
CA Monitoring Project Chemist 
Navy RPM 

Name 

TBD 
TBD 
TBD 
Fred Evans 

TBD 
TBD 

TBD 
TBD 
TBD 
Fred Evans 

Phone Number 
and/or E-mail 

TBD 
TBD 
TBD 

202-685-3303 

TBD 
TBD 

TBD 
TBD 
TBD 

202-685-3303 

Procedure 

The Responsible Party for a stop-work 
command will inform (verbally or via e-mail) on-
site personnel, subcontractors, the Navy RPM, 
and the identified Project Team members within 
1 business day. 

The CA Monitoring Contractor FOL will inform 
the CA Monitoring Contractor PM (verbally or via 
e-mail) on the same day that a field data quality 
issue is identified. 

The Laboratory PM will notify (verbally or via 
email) CA Monitoring Contractor Project Chemist 
within 1 business day of when an issue related 
to laboratory data is discovered. 

The CA Monitoring Contractor Project Chemist 
will notify (verbally or via e-mail) the data 
validation staff and the CA Monitoring Contractor 
PM, within 1 business day. 

The CA Monitoring Contractor Project Chemist 
notifies CA Monitoring Contractor PM verbally or 
via e-mail within 48 hours of validation 
completion that a non-routine and significant 
laboratory quality deficiency has been detected 
that could affect this project and/or other 
projects. The CA Monitoring Contractor PM 
verbally advises the Navy RPM within 24 hours 
of notification from the CA Monitoring Contractor 
Project Chemist. The Navy RPM takes 
corrective action that is appropriate for the 
identified deficiency. Examples of significant 
laboratory deficiencies include data reported that 
has a corresponding failed tune or initial 
calibration verification. Corrective actions may 
include a consult with the Navy Chemist. 
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SAP WORKSHEET NO. 7 - PERSONNEL RESPONSIBILITIES AND QUALIFICATIONS TABLE 
(UFP-QAPP Manual Section 2.4.3) 

Name 

Fred Evans 

Richard 
Criqui 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Title/Role 

RPM 

Senior 
Environmental 
Engineer 

PM 

FOL/SSO 

(or equivalent) 

QAM 

Project 
Chemist 

DVM 

PHSO 

Laboratory PM 

Organizational 
Affiliation 

NAVFAC Washington 

VDEQ 

CA Monitoring 
Contractor 

CA Monitoring 
Contractor 

CA Monitoring 
Contractor 

CA Monitoring 
Contractor 

CA Monitoring 
Contractor 

CA Monitoring 
Contractor 

Laboratory 

Responsibilities 

Oversees project implementation, including scoping, data review, and evaluation. 

Regulatory oversight; participates in scoping, data review, evaluation, and approves the SAP. 

Oversees project, including financials, schedule, and technical day-to-day management of the project. 

As FOL, supervises, coordinates, and performs field sampling activities. 

As SSO, will be responsible for on-site project specific health and safety training and monitoring site conditions 
related to personnel safety. Details of the SSO's responsibilities are presented in the site-specific HASP. 

Ensures quality aspects of the program are implemented, documented, and maintained. 

Ensures that a qualified laboratory is selected to perform analyses in accordance with this SAP. Verifies that the 
selected analytical laboratory is qualified to conduct analyses as specified in this SAP and ensures that the 
analytical laboratory has current Department of Defense (DOD) Environmental Laboratory Accreditation Program 
(ELAP) accreditation to perform these analyses. 

Participates in project scoping, prepares laboratory scopes of work, and coordinates laboratory related functions 
with laboratory. Oversees data quality reviews and quality assurance of data validation deliverables. 
If a Project Chemist is unavailable, then the Navy Chemist will verify the suitability of the laboratory to implement 

this SAP. 

Manages data validation activities, including: 

• Ensure data quality assurance of data validation deliverables. 
• Provide technical advice on data usability. 
• Coordinate and maintain data validation review schedule. 

Oversees Health and Safety Program. 

Coordinates analyses with laboratory chemists, ensures that scope of work is followed, provides QA of data 
packages, and communicates with CA Monitoring Contractor project staff. 

In some cases, one person may be designated responsibilities for more than one project role. For example, the FOL may also be responsible for SSO duties. This 
approach will be used when it is conducive with only as credentials, experience, and availability. 
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SAP WORKSHEET NO. 8 - SPECIAL PERSONNEL TRAINING REQUIREMENTS 
(UFP-QAPP Manual Section 2.4.4) 

Each site worker will be required to have completed appropriate Hazardous Waste Operations and 

Emergency Response (HAZWOPER) training specified in Occupational Safety and Health Administration 

(OSHA) 29 Code of Federal Regulations (CFR) 1910.120 (e). Project-specific safety requirements will be 

addressed in greater detail in the site-specific HASP, which will be completed by the selected CA 

Monitoring Contractor. 
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SAP WORKSHEET NO. 9 - PROJECT SCOPING SESSION PARTICIPANTS SHEET 
(UFP-QAPP Manual Section 2.5.1) 

Project Name: RRL 
Monitoring 
Projected Date(s) of 
Sampling: 
Semi-annually 
Project Manager: TBD 

Site Name: RRL 

Site Location: MCB Quantico, Virginia 

Date of Session: January 24, 2011 
Scoping Session Purpose: Discussion of NOD on Post-Closure Care Permit Modification/Renewal 
Application 

Name 

Fred Evans 

Sally 
Meckle 

Donna 
Heric 

Richard 
Criqui 

Hasan 
Keceli 

Brett Fisher 

Leslie 
Romanchik 

Amy Stattel 

Irv Leichter 

Title 

RPM 

Base Representative 

Base Point of 
Contact 

Senior Environmental 
Engineer 

Statistician 

Geologist 

Hazardous Waste 
Manager 

Engineer 

Permitting Specialist 

Affiliation 

NAVFAC 
Washington 

MCB 
Quantico 
NREA 

MCB 
Quantico 
NREA 

VDEQ 

VDEQ 

VDEQ 

VDEQ 

Tetra Tech 

Tetra Tech 

Phone No. 

202-685-3303 

703-432-1335 

703-784-4030 

804-698-4013 

804-698-4000 

804-698-4000 

804-698-4129 

301-528-3018 

301-983-8719 

E-Mail Address 

frederick.j.evans@navy.mil 

sally.meckle@usmc.mil 

donna.heric@usmc.mil 

richard.criqui@deq.virginia.gov 

hasan.keceli@deq.virginia.gov 

brett.fisher@deq.virginia.gov 

leslie.romanchik@deq.virginia. 

gov 

amy.stattel@tetratech.com 

irving.leichter@tetratech.com 

Project Role 

Navy RPM 

Project support 

Project support/ 
coordination 

Regulatory 
Oversight 

Regulatory 
Oversight 

Regulatory 
Oversight 

Regulatory 
Oversight 

Project lead 

Project support 

Comments/Decisions: 

Attendees discussed the December 21, 2010, NOD letter issued by VDEQ on the RRL RCRA Permit 

reissuance. Key points of discussion associated with this SAP were how to revise the CA module of the 

RCRA Permit and update the existing SAP. The schedule for the RCRA Permit was discussed. A draft 

permit (which includes the SAP) will be submitted to VDEQ for review on June 1, 2011. The final permit 

must be submitted to VDEQ on July 1, 2011. Public notices of permit availability for public review should 

be published during the second week of July, and the permit needs to be issued by September 30, 2011. . 
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In regards to the SAP, VDEQ reiterated the request outlined in the NOD letter that the SAP should reflect 

current SW-846 methods and sampling procedures used for the groundwater monitoring program. 

Information on dedicated sampling pumps and current decontamination procedures should be added to the 

SAP. Updated information regarding investigation-derived waste (IDW) disposal procedures should be 

included. VDEQ also requested an example laboratory Quality Assurance Project Plan (QAPP) be 

included as an attachment to the SAP. 

VDEQ indicated that monitoring activities conducted under the revised permit should be performed in 

accordance with the requirements of CA Monitoring (Module VI of the RCRA Permit) because groundwater 

concentrations at the point of compliance (POC) wells have been exceeded and CA is being conducted. 

VDEQ will revise permit Modules V and VI to reflect acceptable post-closure monitoring of point of 

compliance (POC) wells and compliance monitoring wells (CMW). 

Action Items: 

Revise existing SAP (Attachment J of the RCRA Permit); SAP will be in the UFP-SAP format. This action 

item has been completed by the Navy in conjunction with the development of this SAP. 

VDEQ to provide revised permit sections to the Navy and MCB Quantico; revised permit sections will 

outline the specific wells to be included under the CA monitoring program. VDEQ provided this 

information to the Navy and is the basis for the well selections in this SAP. 

Consensus Decisions: 

Because of the well defined data trends observed over the monitoring period, NAVFAC Washington, MCB 

Quantico and VDEQ agreed to reduce sampling frequency for the CA Monitoring Program from quarterly 

to semi-annual. 
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SAP WORKSHEET NO. 10 - CONCEPTUAL SITE MODEL 
(UFP-QAPP Manual Section 2.5.2) 

10.1 SITE DESCRIPTION 

The RRL is a 28-acre former sanitary disposal facility located approximately 300 yards north of the 

intersection of Interstate Route 95 and Russell Road on the Guadalcanal Area of MCB Quantico, Virginia 

(Figure ES-2). The RRL occupies a ridgeline in a slightly hilly area with steep slopes on all sides. The 

RRL boundaries are roughly delineated by the tree line of the surrounding woods. A locked chain-link 

fence is present along the southern edge of the RRL, prohibiting unauthorized vehicular access. 

The RRL surface has been capped in accordance with RCRA closure standards (see cap boundary 

Figure ES-2). The landfill cap consists of a geosynthetic clay liner and a high-density polyethylene 

(HDPE) flexible membrane liner that is in direct contact with the clay liner. Two unnamed streams flank 

the RRL to the east, west, and northwest (Figure ES-2). Along the western side of RRL, streams 

converge to form Chopawamsic Creek. The unnamed stream to the east of the RRL discharges to 

Chopawamsic Creek approximately 1,900 feet south of RRL. 

10.2 SITE HISTORY 

The RRL was the primary sanitary disposal facility for MCB Quantico and was in operation from 1971 to 

1983. Trench and fill operations began at the southern end of the landfill and continued north across the 

landfill. Trenches were filled with waste material that was compacted and covered daily with a layer of 

clean soil. 

Wastes disposed of at the site included the following: 

• Hazardous wastes: oil drums (some with fluids), gas cylinders, partially filled paint cans, drywall 

sealer, partially filled gasoline cans, auto batteries, engine oils, photographic and other unidentified 

chemicals, clean-up materials from a November 19, 1978, JP-4 fuel spill and other spills, movie film, 

and magnetic tape. The following types and quantities of waste are known to have been disposed of 

at the site: 

From the paint shop, 27,000 gallons of paint, 16,000 gallons of paint thinner and cleaner, and 

1,000 gallons of sludge from paint booths. 
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From the air conditioning shop, 7 gallons of sludge from viscosine and 30 gallons of compressor 

oil. 

From motor transport and maintenance facility, 2,800 lead acid vehicle batteries. 

• Inert wastes: Ammunition crates on wooden pallets, gas masks, cleared brush, water heaters, tar, 

unserviceable steel helmets, liners, cartridge belts, canteens, pouches, boots, ceiling tiles, insulation 

(yellow fiberglass), drywall bed frames, mattresses, coaxial cables, tires, old meat, steel lockers, 

toilets, and scrap steel. 

Information on the quantity of solid wastes deposited in the landfill is not available. However, calculations 

included in the Final Closeout Report for the RRL (OHM, 1997) estimated the total maximum waste 

volume to be 24.4 million cubic feet (ft3) or 0.9 million cubic yards (yd3). The volume was estimated 

assuming 28 acres of fill and a maximum waste depth of 20 feet. 

10.3 SITE CLOSURE AND POST-CLOSURE GROUNDWATER MONITORING ACTIVITIES 

Several investigations have been conducted at the RRL beginning in 1983. Closure of the RRL under 

RCRA was completed in 1997 with the construction of a RCRA cap to contain the waste in place, along 

with the installation of a passive leachate collection system and gas migration systems. The cap consists 

of a 60-mil HOPE liner and geosynthetic clay liner. Post-closure activities are currently being conducted 

according to the Hazardous Waste Management Post-Closure Permit (hereafter referred to as the RCRA 

Permit), first issued by VDEQ on October 29, 2000 and subject to renewal every ten years thereafter. 

The post-closure activities include landfill gas monitoring, landfill inspections, and groundwater 

monitoring. 

The groundwater monitoring network for RRL post-closure activities consists of 17 monitoring wells 

(Figure 10-1). One well (MW-10) is located crossgradient of the landfill and serves as the background 

well for the site (Figure'10-2). Eleven wells (MW-9, MW-11R, MW-12, MW-13, MW-14, MW-15R, MW-16, 

MW-17, MW-18, MW-19R, and MW-20) are located around the perimeter of the landfill and are used to 

evaluate groundwater at the RRL as POC wells. Five wells (MW-21S, MW-21D, MW-22S, MW-22D, and 

MW-24) are located at the southern end of the landfill to serve as compliance monitoring wells (CMWs) to 

evaluate potential releases downgradient of the RRL. The POC and CMWs monitor both the shallow and 

deeper portions of the surficial aquifer (approximately 8 to 48 feet below ground surface). 

At the time this SAP was prepared, groundwater monitoring has been conducted for sixty quarters since 

site closure; the sixtieth quarterly event was conducted in December 2010. There have been six CA 

periods at the site from 2003 to 2010. As part of CA, hydrogen-release compound (HRC®) has been 
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injected into the groundwater to promote anaerobic reductive dechlorination of chlorinated ethanes 

detected In excess of groundwater protection standards (GPSs) in the CMWs. The most recent injection 

was performed in September 2010. The injections occurred in the vicinity of MW-9 (northern CA area) 

and MW-15R (southern CA area) and were performed in accordance with conditions outlined in the CA 

Plan (CAP) (Rhea and Baker, 2003, updated 2008). 

An updated CAP (Tetra Tech, 2011) was prepared in 2011 as part of the RCRA Permit update. The 

updated CAP, included as Attachment T of the RCRA Permit, evaluated the current effectiveness of the 

CA. The CAP recommended that HRC® injections be suspended in the northern CA area to determine 

the potential for rebound in chemical concentrations. If rebound occurs, then an appropriate CA will be 

determined at that time. In the southern CA area, it was recommended that HRC® injections be 

suspended so that a focused investigation could be performed to determine if enhanced reductive 

dechlorination was still effective in this area (I.e., complete degradation of cis-1,2-DCE) or whether an 

alternative CA approach was warranted. The focused investigation will involve the collection of 

groundwater samples and analysis of molecular biological tools (e.g., Dehalococcoides, and VD 

reductase genes), dissolved gases, VOCs, filtered and unfiltered metals, geochemistry parameters and 

volatile organic acids (e.g., lactate, acetate, propionate, and butyrate). The investigation will also 

evaluate whether reducing conditions caused arsenic demobilization in the southern CA area. Once the 

results of the pre-design investigation are known, a modified remedial approach will be developed for the 

southern CA area and an addendum to the CAP will be generated. The CAP addendum is scheduled to 

be submitted to VDEQ in September. 

The RRL is currently being monitored under foe CA Monitoring Program, as described in Module VI of the 

RCRA Permit, through the remainder of the compliance monitoring period. The compliance period is 

equal to 27 years from the date of the final closure of the landfill (September 3, 1998). A permit 

reissuance for the RRL is scheduled for September 2011. 

10.4 CONCEPTUAL SITE MODEL 

10.4.1 Geology 

Based on previous investigations, the stratigraphy beneath the RRL includes fill material, the Patuxent 

Formation, and Quantico Slate. The subsurface geology identified on Figure 10-3 were based on cross 

sections available in the CAP (Rhea and Baker, 2008). 

Waste disposal activities consisted primarily of trench and fill operations. Due to the waste disposal 

technique, the natural stratigraphy beneath the capped portion of the RRL has been assumed to be highly 

disturbed. The fill material is most likely a mixture of Patuxent soil, refuse, fill cover, and weathered 
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Quantico Slate (Rhea and Baker, 2008). In addition, several of the disposal trenches penetrated the 

Patuxent Formation and were excavated into the Quantico Slate. The exact total thickness of each 

geologic unit is unknown; however, borings advanced during previous investigations suggest a maximum 

fill material thickness of 15 to 20 feet. 

10.4.2 Hvdroqeoloqy 

Groundwater at the RRL generally ranges from approximately 8 to 48 feet below ground surface. 

However, artesian conditions have been observed at MW-24, which is located within the U.S. Interstate 

95 access ramp south of the site and at a significantly lower elevation. Groundwater elevations observed 

in December 2010 for the RRL groundwater monitoring network are summarized in Table 10-1. 

Groundwater flow at the RRL is largely influenced by surface topography and the two adjacent unnamed 

streams which act as the zones of discharge for shallow gorundwater. Overall, flow is generally radially 

outward from the landfill with a general southern direction within the landfill boundaries. To the south, 

flow is intercepted by the road cut for the U.S. Interstate 95 access ramps. Figure 10-2 presents the 

groundwater potentiometric surface map generated using groundwater data collected in December 2010. 

10.4.3 Hydrology 

There are no surface water bodies present on or crossing the capped portion of the RRL. Surface water 

runoff generated within the RRL capped area is diverted to sediment retention ponds (identified as basins 

on Figure 10-2) located along the edges of the landfill. Water within these retention ponds is either 

discharged to the adjacent streams or allowed to infiltrate into the underlying substrate. Two unnamed 

permanent streams flank the RRL to the east, west, and northwest. Along the western side of RRL, 

streams converge to form Chopawamsic Creek. The unnamed stream to the east of the RRL discharges 

to Chopawamsic Creek approximately 1,900 feet south of RRL. Chopawamsic Creek is not used for, nor 

does it discharge into any water body used as, a drinking water source. 

A subsurface leachate collection system was constructed as part of the landfill closure process. This 

system is designed to capture lateral leachate seepage, but because the system was designed before 

RCRA became law in 1976, there is no leachate collection system below the landfill. Leachate collected 

within a drainage trench with a perforated pipe (Figure 10-1), approximately 20 feet below pre-

construction grades, is drained by gravity to a leachate collection sump located near the southwestern 

corner of the site. Based on data supplied by MCB Quantico in 2008, less than 50 gallons of leachate are 

removed every 90 days, with the quantity varying based on rainfall amounts. 
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10.4.4 Nature and Extent of Contamination 

It has been determined during groundwater compliance monitoring that GPSs at POC wells MW-9 and 

MW-15R have been exceeded. The contaminants in excess of the GPS at MW-9 are tetrachloroethene 

and trichloroethene, and the contaminant in excess of the GPS at MW-15R is cis-1,2-dichloroethene. In 

addition, GPS exceedances of tetrachloroethene, trichloroethene, cis-1,2-dichloroethene, and vinyl 

chloride were identified in temporary monitoring wells near MW-15R during a field investigation conducted 

in the summer of 2003. The CA Monitoring Program was implemented to address the exceedances of 

these chemicals of concern (COCs) and to ensure that the chemicals do not continue to migrate. 

During the sixtieth groundwater sampling event conducted in December 2010, two volatile organic 

compounds (VOCs) and three total metals were detected at concentrations greater than GPSs. At well 

MW-15R, concentrations of 1,1-dichloroethane [4.9 microgram per liter (pg/L)] and cis-1,2-dichloroethene 

(240 ug/L) exceeded their GPSs of 1.88 and 70 ug/L, respectively. Total arsenic concentrations at 

MW15R (574 pg/L) and MW-21S (15.3 pg/L) exceeded the 10 pg/L GPS, and the total cadmium 

concentration at MW-16 (7.5 pg/L) exceeded the 5 pg/L GPS. Cobalt concentrations in excess of the 

GPS (4.7 pg/L) ranged from 5.7 pg/L to 71 pg/L at eight of POC wells (MW-9, MW-13, MW-14, MW-15R, 

MW-16, MW-17, MW-18, and MW-20) and all five CMW (MW-21S, MW-21D, MW-22S, MW-22D, and 

MW-24). It should be noted that due to the pending renewal of the permit, during the sixtieth quarter a 

revised GPS for cobalt was utilized in evaluation of compliance monitoring data (revised from 313 pg/L to 

4.7 pg/L), and the frequency of cobalt exceedances increased from the previous monitoring period. 

Historical data indicate that cobalt has been detected at comparable concentrations in previous sampling 

events; however the historical concentrations did not exceed the old GPS (with the exception of 

concentrations in MW-15R). Data trend plots for the data are presented in the associated LTM Reports. 

The relatively high levels of arsenic in excess of the GPS, particularly at MW-15R, are considered to be 

attributable to the HRC® treatment. A potential drawback to the anaerobic decomposition of chlorinated 

hydrocarbons with HRC® is the increased mobility of arsenic. Arsenic is often found at elevated 

concentrations in groundwater because it is more soluble and adsorbs more weakly to soil under reducing 

conditions. To reduce the mobility of arsenic, the frequency of HRC® injections has been decreased 

since 2009. 

10.4.5 Land Use and Potential Receptors 

A conceptual site model (CSM) that illustrates a plan view of the source area, stratigraphy, hydrogeology, 

contamination migration pathways, and potential receptors is provided as Figure 10-3. The RRL has 

been closed and there are no plans for future use. CA measures are currently being developed for the 
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RRL. The objective of the CA measures will be to prevent contaminated groundwater from migrating 

beyond the POC wells and CMWs. 

Currently the landfill is not used by the base and access to the landfill is restricted by fencing. Future land 

use is expected to remain the same as the current land use. Potential receptors for the RRL include 

trespassers and workers/contractors involved with post-closure activities. Due to the security fencing 

around the landfill, trespassers are unlikely. The surface of the landfill has been capped and, therefore 

direct contact to impacted soils and waste left in place is not currently a potential exposure pathway for 

these receptors. Potential future exposures to this material for a trespasser or worker/contractor may 

occur if the integrity of the landfill cap is breached. In this case, precipitation could infiltrate the landfill 

and mobilize contaminants in groundwater or eroding soil could escape the landfill and potential direct 

contact to contaminants in soil or groundwater could occur via ingestion, inhalation or dermal contact with 

contaminated media. 

Shallow groundwater at the base is not currently used or expected to be used in the future for potable 

purposes. However, based on current site conditions (i.e., represented by the sixtieth round of data) 

groundwater at the southern end of the landfill facility (MW-15R) is in excess of GPSs despite the 

corrective action measures that have been implemented, and contaminated groundwater may be exiting 

the landfill and ultimately discharging to surface water. Therefore, a hypothetical off-site receptor 

(downgradient of groundwater flow) has been identified for the RRL. Potential exposure to contaminated 

groundwater could occur if the off-site groundwater were used for potable purposes or if VOC 

concentrations in the off-site groundwater were high enough to warrant vapor intrusion concerns. 

Potential exposure pathways for surface water have also been identified for the offsite receptor and may 

include incidential injestion and dermal contact. 
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SAP WORKSHEET NO. 11 -- PROJECT QUALITY OBJECTIVES/SYSTEMATIC 
PLANNING PROCESS STATEMENTS 
(UFP-QAPP Manual Section 2.6.1) 

11.1 PROBLEM STATEMENT 

The RRL served as the primary sanitary waste disposal facility for MCB Quantico from 1971 to June 

1983. To contain the waste within the landfill boundary and to close the landfill, it was capped in 

accordance with RCRA closure standards in September 1996. MCB Quantico must monitor groundwater 

until at least the year 2025 (as required by the RCRA permit) to ensure that contaminant concentrations 

from the landfill decrease to less than GPS values prior to 2025 or within a reasonable time frame 

thereafter so NAVFAC Washington, MCB Quantico and VDEQ can implement additional corrective 

actions, if necessary, according to the protocols outlined within the RCRA Permit. 

In parallel to this CA groundwater monitoring, the effectiveness of the CA is being reevaluated. A revised 

CA may involve injection of treatment chemicals into the groundwater in an effort to accelerate the 

degradation of chlorinated organic compounds. It is necessary to collect data regarding geochemicai 

conditions in the surficial aquifer as part of this CA groundwater monitoring investigation but the data use 

for geochemicai parameters will be determined once the modified CA approach has been developed. 

Some adjustments to this CA groundwater rmonitoring SAP may be necessary depending on the 

requirements of the final CAP. The format in which the adjustments are documented will be decided by 

NAVFAC Washington and MCB Quantico with ultimate approval from VDEQ. 

11.2 IDENTIFY THE INPUTS NECESSARY TO RESOLVE THE PROBLEM 

To achieve the monitoring goals identified in Section 11.1, the following information is needed: 

1. Groundwater Well Stabilization Parameters - Specific conductance, pH, temperature, dissolved 

oxygen (DO), oxidation-reduction potential (ORP), and turbidity for use in determining when 

groundwater is representative of aquifer conditions and appropriate for sampling. 

2. Groundwater Level Measurements - Synoptic groundwater levels measured to a precision of 

0.01 foot within a 12-hour period in all wells being monitored to ensure that the measurements are 

representative of the same conditions. Groundwater level measurements should be timed to prevent 

rainfall events from influencing groundwater levels. 
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3. Groundwater Flow Rates - These must be calculated annually or more frequently using the 

measured water levels and hydraulic conditions presented in previous Annual Groundwater 

Monitoring reports. 

4. Chemical Groundwater Data - Groundwater from select wells must be monitored according to the 

schedule outlined in the RCRA Permit Module VI and analyzed for the list of anaiytes presented in 

Attachments K (chemicals whose concentrations have previously exceeded GPSs) and L (RCRA 

Appendix IX analytes) of the RCRA permit. The sampling schedule is presented in Worksheet No. 17 

and the analytes are presented in Worksheet No. 15. Simple comparison of measured contaminant 

concentrations in site wells to GPSs and background concentrations will be made. 

5. Monitored Natural Attenuation (MNA) Parameters - Alkalinity, anions (chloride, nitrate, nitrite, and 

sulfate), dissolved gasses (ethane, ethene, methane, and carbon dioxide), total and dissolved iron 

and manganese, sulfide, metabolic acids (lactic acid, pyruvic acid, acetic acid, propionic acid, and 

butyric acid), and total organic carbon (TOC) must be measured to determine the effectiveness of 

the enhanced natural attenuation. 

6. Land Survey - A land survey must be conducted by a professional land surveyor to obtain horizontal 

locations, ground surface elevations, and top-of-riser elevations for any new or replacement 

monitoring wells and to established benchmarks on an annual basis. Horizontal locations will be 

documented in Virginia State Plane, North American Datum of 1983 (NAD 83), North zone. The 

National Geodetic Survey Mean Sea Level will be used to record elevation data. 

7. Background Groundwater Concentrations - A comparison of the groundwater monitoring data to the 

background concentrations must be performed annually, as prescribed in Attachment O of the RCRA 

permit and presented in the Annual Groundwater Monitoring Report. Background concentrations are 

the 95 percent upper tolerance limit (UTL) with 95 percent coverage of the data distribution if the data 

are normally distributed; otherwise the maximum detected value will be used as a substitute for the 

background concentration UTL. Methodology for computing the UTLs is presented in the RCRA 

Permit Section O. The UTLs must be updated annually. 

8. Project Action Levels (PALs) - The PALs for this project are the GPSs, which are the greatest of the 

following concentrations: RRL background concentrations, USEPAs Safe Drinking Water Act 

(SDWA) Maximum Contaminant Levels (MCLs), VDEQ Alternate Concentration Limits (ACLs), and 

USEPA Regional Screening Levels (RSLs) for tap water. The GPSs are presented in Worksheet 

No. 15. By using the greatest of the background values and applicable criteria for decision making in 
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the decision flow charts, the requirement to conduct background comparisons annually (Item 7, 

above) is automatically addressed. 

To conduct comparisons of site data to PALs for groundwater, the selected laboratory should be able 

to achieve limits of quantitation (LOQs) that are low enough to measure the analytes at 

concentrations less than the applicable PALs, which are identified in Worksheet No. 15. In some 

cases, this may not be achievable. These exceptions should be evaluated as described in Worksheet 

No. 37 and uncertainties documented in the Annual Monitoring Report. 

11.3 STUDY AREA BOUNDARIES 

Contaminated groundwater at the site is present in the shallow hydrogeologic unit. Within this 

hydrogeologic unit, the primary population of interest is groundwater (approximately 8 to 48 feet below 

ground surface) that is impacted by any contaminants that may leach and migrate from the landfill. 

Groundwater unaffected by the landfill must also be investigated to provide an appropriate data set for 

use in conducting comparisons of unimpacted groundwater and downgradient groundwater 

concentrations. The current monitoring well network consisting of POC wells, CMWs, and a sidegradient 

well (used as the point of comparison to POC well and CMW data), is presented on Figure 10-1. 

Target analytes shown on Worksheet No. 15 include two groups (Attachment L list and Attachment K 

List). Groundwater monitoring must occur on a semi-annual basis per calendar year for the two analyte 

lists as presented in Worksheet No. 17. This monitoring must be conducted when groundwater 

represents normal groundwater conditions (i.e., it is unaffected by transient changes in groundwater 

quality caused, for example, by subsurface chemical injections). Currently, the compliance period for 

monitoring extends to the year 2025, which is 27 years from the date of final closure of the landfill 

(September 3, 1998). Monitoring beyond 2025 is required if contaminants concentration continue to 

exceed GPSs at that time. 

11.4 ANALYTIC APPROACH 

NAVFAC Washington and MCB Quantico with ultimate approval from VDEQ expect to optimize the 

monitoring strategy to make the most cost-effective use of resources while also being protective of human 

health and the environment and adhering to regulatory requirements. Optimization involves changing the 

monitoring well network, analyte lists, monitoring frequencies, and similar variables to obtain the greatest 

amount of information for the least consumption of resources. 

Decision rules associated with CA optimization and use of MNA data identified in Section 11.2 are 

currently being developed and will be presented in a CAP addendum once the modified CA approach has 
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been developed. Decision rules for complying with the CA groundwater monitoring requirements of the 

RCRA Permit are illustrated in flow charts presented in Figures 11-1 and 11-2. 

Figure 11-1 presents the decision rules for the select POC wells where the Attachment L list is required to 

be analyzed annually by the RCRA Permit (See Worksheet No. 17). The select POC wells for which 

these decision rules apply include MW-9, MW-13, MW-14, MW-15R, MW-16, MW-17 and MW-19R. 

Figure 11-2 presents the decision rules for all wells where the Attachment K List is required to be 

analyzed semi-annually by the RCRA Permit (See Worksheet No. 17). At any time in the process, 

NAVFAC Washington and MCB Quantico may make a demonstration to the VDEQ that a GPS 

exceedance is due to errors in sampling, analysis, and evaluation; natural variation in the groundwater; or 

a source other than the landfill. Allowance for this demonstration was omitted purposefully on 

Figures 11-1 or 11-2. If this demonstration is to be made, then the procedures and timeframes identified 

in Module VI, Section VI.J. of the RCRA Permit must be followed to make adjustments to the monitoring 

program in response to the observed conditions. 

11.5 PERFORMANCE AND ACCEPTANCE CRITERIA 

Individual measured concentrations in each monitoring well will be compared to GPSs for decision 

making. Data quality will be evaluated as part of the verification/validation and data usability processes 

described in Worksheet Nos. 34 through 37. Failure to meet validation targets or limitations on data use 

identified during data usability assessment will be described in the Annual Groundwater Monitoring 

Report. 

Failure to collect a small number of data points is expected to have little negative impact on the project. 

However, NAVFAC Washington and MCB Quantico with VDEQ approval will evaluate all data gaps, 

including gaps related to analytical sensitivity to ensure that attainment of project objectives is not 

compromised for any round of data collection. This includes situations in which LOQs or levels of 

detection (LODs) are insufficiently low to measure target analyte concentrations near the GPS levels. 

Data collected during groundwater monitoring activities will be compiled and used to evaluate and 

document whether the monitoring objectives are being met. A summary of the data compilation methods 

(i .e., reporting requirements) for each type of data measurement is provided in Section 14.15. 

11.6 DEVELOP THE PLAN FOR COLLECTING THE DATA 

Details of the groundwater sampling design, rationale, and locations are provided in Worksheet Nos. 17 

and 18. These details include which groundwater monitoring wells are to be sampled, the analyses to be 

conducted on each sample, and the reasons for sampling and analysis of samples from each well. 
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SAP WORKSHEET NO. 12 - MEASUREMENT PERFORMANCE CRITERIA TABLE - FIELD QC SAMPLES 
(UFP-QAPP Manual Section 2.6.2) 

QC Sample 

Trip Blank 

Rinsate Blank 

Field Duplicate 

Cooler 
Temperature 
Indicator Blank 

Analytical Group 

VOCs 

All analytical groups 

All analytical groups 

All analytical groups 

Frequency 

One per cooler of VOC 
samples shipped to 
laboratory. 

One per 20 field 
samples per matrix per 
sampling equipment, or 
one per sampling 
event, whichever is 
greater. 

One per 10 field 
samples per matrix. 

One per cooler. 

Data Quality 
Indicators (DQIs) 

Accuracy/Bias/ 

Contamination 

Accuracy/Bias/ 

Contamination 

Precision 

Representativeness 

Measurement Performance 
Criteria (MPCs) 

No analytes 2 Vz LOQ, except 
common lab contaminants, which 
must be < LOQ. 

No analytes a Vi LOQ, except 
common lab contaminants, which 
must be < LOQ. 

Values > 5X LOQ: Relative 
Percent Difference (RPD) £30% 
(1>(aqueous). 

Temperature must be less than or 
equal to 6 degrees Celsius (£6 
°C). 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
Both (S&A) 

S & A 

S & A 

S & A 

S 

1 - If one or both duplicate values for non-metals are less than five times the LOQ, the absolute difference should be less than two times the LOQ. 
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SAP WORKSHEET NO. 13 - SECONDARY DATA CRITERIA AND LIMITATIONS TABLE 
(UFP-QAPP Manual Section 2.7) 

Secondary Data 

Groundwater 
Monitoring Results 
for Post-Closure 
Rounds 1 to 60 

Data Source 
(originating organization, 

report title and date) 

Various reports, including 
quarterly monitoring reports 
and annual monitoring reports. 

Data Generators) 
(originating organization, data types, 

data generation/collection dates) 

Originating Organization: Various 
contractors 

Data Types: Groundwater 

Data Collection Dates: 1997 to 2010 

How Data Will Be 
Used 

Groundwater data 
for MW-10 will be 
used to calculate 
updated background 
concentrations for 
RRL. 

Limitations on Data 
Use 

Data from earlier 
rounds have higher 
DLs than recent rounds 
due to technology 
advancements. 
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SAP WORKSHEET NO. 14 - SUMMARY OF PROJECT TASKS 
(UFP-QAPP Manual Section 2.8.1) 

This section describes the project tasks that will be conducted during field activities as part of the CA 

Program at the RRL at MCB Quantico. The project tasks will include the following: 

• Field tasks 

• Analytical tasks 

• Data management 

• Assessment and oversight 

• Data review 

• Project reports 

The procedures described herein will be followed while performing the following field tasks: 

Mobilization and demobilization 

Site-specific health and safety training 

Monitoring equipment calibration 

Groundwater sampling 

Water level measurements 

IDW management 

Field decontamination procedures 

Sample handling and custody 

Field documentation 

Note: Field documentation forms are included in Appendix A. All data recording and management 

procedures are described in Worksheet No. 29. The laboratory chosen to conduct analyses for this 

project must be DoD ELAP accredited to perform the analyses. Prior to initiating field work, the Project 

Chemist (or Navy Chemist) will verify proper accreditation of the laboratory and will ensure that the 

laboratory is able to meet the specifications of this SAP. 

14.1 MOBILIZATION/DEMOBILIZATION 

Field team members will review this SAP and the associated project-specific HASP, which will be 

prepared by the CA Monitoring Contractor completing the sampling. Mobilization includes attendance at 

a site-specific health and safety kick-off meeting during the initiation of on-site activities. This meeting will 

also include field team orientation to familiarize personnel with the scope of field activities. 
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The FOL will coordinate the mobilization activities, which will include responsibilities such as initiating and 

conducting equipment inventories to ensure that equipment is available, purchasing equipment as 

required, staging equipment for efficient loading and transport from the contractor's office to the site, and 

demobilizing the equipment after field activities are completed. 

Demobilization will include transporting personnel, field equipment, and supplies from the site, performing 

general site cleanup, and organizing and finalizing field paperwork. 

14.2 SITE-SPECIFIC HEALTH AND SAFETY TRAINING 

Site-specific health and safety training of all field staff will be provided as part of site mobilization. Daily 

tailgate sessions will be held each morning to review specific aspects of the HASP and to review safe 

work permits. Additional health and safety requirements are addressed in Worksheet No. 8. 

14.3 MONITORING EQUIPMENT CALIBRATION 

These procedures are described in Worksheet No. 22. 

14.4 GROUNDWATER SAMPLING 

A total of 17 monitoring wells will be sampled as part of the CA Monitoring Program at the RRL. If HRC® 

injection activities are scheduled, groundwater samples for the semi-annual event will be collected prior to 

performing injection activities (as per Module VI, Section VIBAe of the RCRA Permit). Groundwater 

purging and sampling will be accomplished using low-flow sampling techniques in accordance with 

USEPA Region 3 Low-Flow Purging and Sampling of Groundwater Monitoring Wells (USEPA, 2008) 

[Standard Operating Procedure (SOP)-01, contained in Appendix B] and the American Society for Testing 

and Materials (ASTM) Standard D6771-02 titled Low-Flow Purging and Sampling for Wells and Devices 

Used for Groundwater Quality Investigations (SOP-02). Low-flow purging and sampling will be 

implemented because this method provides the least disturbance to the surrounding geologic formation 

(i.e., less turbidity in sample matrix and hence less sedimentation) and allows for the collection of a 

sample that is more representative of the dissolved groundwater matrix. 

Wells will be purged prior to sampling using dedicated pumps and tubing. The dedicated pumps used at 

the RRL are QED™ Environmental Systems bladder pumps with Teflon® bladders and dedicated 

Teflon®-lined polyethylene tubing. 
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Prior to initiation of purging, the static water level and total depth of each monitoring well will be measured 

to the nearest 0.01 foot from the marked location on the top of the well riser pipe using an electronic 

water level indicator. All measurements for each welt will be recorded on the groundwater sampling tog 

sheet for that monitoring well. An example groundwater sample log sheet is contained in Appendix A. 

Initially, the pumping rate will be set at approximately 0.3 liter per minute. The pumping rate will be 

reduced if turbidity is greater than 10 nephelometric turbidity units (NTUs) after the other field parameters 

have stabilized, as described below. 

Water levels will be monitored every 5 to 10 minutes as purging occurs. The pumping rate will be 

adjusted to prevent drawdown from exceeding 0.3 foot during purging. If groundwater is drawn down 

below the pump intake, purging will cease and the well will be allowed to recover before purging 

continues. Slow recovering wells will be identified and purged at the beginning of the workday. If 

possible, samples will be collected from these wells within the same 8-hour work day. 

During purging, water quality parameters (pH, turbidity, specific conductance, temperature, ORP, and 

DO) will be measured and recorded every 5 to 10 minutes using a multi-parameter analyzer in a flow-

through cell (Horiba U-52 or similar equipment). Purge data will be recorded on a groundwater sample 

logsheet. 

Well purging will continue until the parameters have stabilized and the minimum purge volume (stabilized 

well volume plus the extraction tubing volume) has been removed. Stabilization of parameters is defined 

as follows: 

Temperature +/- 0.5'C 

pH +/- 0.1 Standard Units 

Turbidity < 10 NTUs 

Specific conductance +/- 3 percent 

DO+/-10 percent 

ORP+/-10 millivolts 

If the parameters have not stabilized within three hours or after three well volumes have been purged, this 

information will be recorded and sampling will begin. Sampling data will be recorded on groundwater 

sample logsheets. 
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Following purging, samples will be collected in laboratory-supplied pre-preserved bottles. The samples 

will be labeled and handled as described in Section 14.8. The samples will be analyzed for the 

parameters identified in Worksheet No. 15 and MNA parameters identified in Worksheet No. 11. 

Purge water will be containerized and disposed of as described in Section 14.6. 

14.5 WATER LEVEL MEASUREMENTS 

One synoptic round of water level measurements will be conducted at the site as part of each 

groundwater sampling event to provide information regarding groundwater flow patterns and gradients. 

Water level measurements will be completed within the shortest time possible on the same day, and no 

sooner than 24 hours after a significant precipitation event to minimize the precipitation effects on the 

data sets. Groundwater level measurements will be obtained from monitoring wells prior to purging and 

sampling and will be recorded to the nearest 0.01 foot. The measurement instrument will be 

decontaminated prior to conducting the event and between each monitoring well. The probe will be 

lowered slowly until the instrument alarm and light response indicate that the water surface has been 

encountered. The measurement will be taken from the surveyed point on the well's protective enclosure 

and will be checked by slowly raising and lowering the tape and. watching the instrument response. The 

measurement will be recorded on a sample logsheet or in the field logbook. 

14.6 INVESTIGATION-DERIVED WASTE MANAGEMENT 

The groundwater monitoring program may generate three types of potentially contaminated residues: 

personal protective equipment (PPE), purge water, and sampling equipment decontamination fluids. 

Based on the activities and types of contaminants present, none of the residues are expected to 

represent a significant risk to human health or the environment if properly managed. Planned 

management of each residue is described in this section. Waste disposal operations will be coordinated 

through the appropriate MCB Quantico personnel. 

PPE - PPE includes surgical gloves, Tyvek, etc. PPE will be double bagged and placed in MCB 

Quantico trash receptacles (dumpsters). 

Purge Water - During low-flow purging and sampling activities, purge water will be collected from 

monitoring wells into 5-gallon covered buckets. Purge water historically has been characterized as a non-

hazardous aqueous waste. The purge water will be transferred via buckets to the RRL collection sump. 

Liquid levels in the sump are monitored via an internal alarm system connected remotely to NREA office 

phones. When the liquid level in the sump reaches the "low-level" alarm, NREA is notified and a 

contractor is scheduled to empty the sump within two days. The CA Monitoring Contractor will coordinate 
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with the base prior to scheduling the sampling event to ensure that the leachate levels in the sump are 

not approaching alarm levels and that the sump has been emptied by designated base personnel prior to 

groundwater sampling activities. Sump contents, including any IDW (purge water) are transported off site 

for disposal at a certified facility. 

Sampling Equipment Decontamination Fluids - Equipment decontamination fluids will be containerized 

and handled in the same manner as purge water. 

14.7 FIELD DECONTAMINATION PROCEDURE 

All non-disposable field equipment will be decontaminated before each use to avoid cross-contamination 

between samples and to ensure the health and safety of the field crew. Any tap water necessary for 

decontamination activities will be drawn from the potable municipal water supply at MCB Quantico. Field 

decontamination procedures include rinsing field analytical equipment (e.g., multi-parameter analyzer) 

and water level measuring equipment with analyte-free water. 

14.8 SAMPLE HANDLING AND CUSTODY 

This section presents sample handling and custody procedures. These procedures will ensure proper 

handling, custody, and documentation of the samples from field collection through laboratory analysis. 

14.8.1 Sample Containers. Preservation, and Holding Times 

Requirements for sample containers, preservation, and holding times are listed in Worksheet No. 19. 

New precleaned sample containers will be used for water sample collection. Once collected, each 

containerized sample will be labeled and placed into a sample cooler. The sample cooler will serve as 

the shipping container and will be packed with wet ice to cool samples to the appropriate temperature for 

preservation. 

14.8.2 Sample Numbering 

Sample nomenclature for CA Monitoring Program will be selected based on nomenclature used during 

historical sampling activities. The sample identification number for each sample includes the well 

designation and round number (i.e., a sample from MW-9 collected during the sixtieth quarterly round on 

December 9, 2010, was designated as RRL-MW009-00-60). Duplicate samples will be submitted to the 

laboratory as blind duplicates. The QA/QC type codes used for this field event will include TB for trip 

blanks and FB for field blanks. Field QC samples will be labeled sequentially followed by the round 

number (i.e., the first trip blank collected during the sixty-first quarterly round would be designated 

TB-01-61, and the second field blank collected that day would be designated FB-02-61). Samples to be 
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used for matrix spikes (MSs) and matrix spike duplicates (MSDs) will be labeled with "MS/MSD" on the 

container label and noted on the chain-of-custody form, as required in the Laboratory QA Plan; however, 

"MS/MSD" will not be part of the unique sample identifier to maintain consistency with the project 

database. 

14.8.3 Sample Labeling 

Each sample collected will have a sample label affixed to the outside of the container in an obvious 

location. All information will be recorded on the label with water-resistant ink. The exact sample label 

information will include the sample identification number, date and time of sample, sampler's name or 

initials, preservation used, analytical methods, and site name. 

14.8.4 Sample Custody 

All samples collected will be logged onto a chain-of-custody form in the field prior to shipment or pickup 

by the laboratory. An example chain-of-custody form is contained in Appendix A. The chain-of-custody 

form will be signed by the individual responsible for custody of the sample containers, and the original will 

accompany the samples to the laboratory. One copy of the chain-of-custody form will be kept by CA 

Monitoring Contractor PM and included in the project files. 

14.8.5 Sample Packing and Shipment 

Immediately after sample collection, sample labels will be affixed to each sample container. Groundwater 

samples will be placed in a sample ice chest or cooler lined with a heavy duty trash bag. Sample 

containers will be placed in Ziplock-type freezer bags or equivalent and placed in the cooler. The 

samples will be packed with shock-absorbent materials, such as bubble wrap, to prevent movement or 

breakage of the sample jars during transport. The cooler will be filled with loose ice to allow for 

distribution throughout the cooler to meet the appropriate temperature requirements. A temperature 

blank will accompany each cooler. Sample cooler drain spouts (if present) will be taped from the inside 

and outside of the cooler to prevent any leakage. 

The chain-of-custody form will be placed in a resealable bag and taped to the lid inside of the cooler. The 

cooler will be banded with packaging tape, and custody seals will be placed along the ice chest lid to 

prevent or indicate tampering. The cooler containing the environmental samples will either be picked up 

by laboratory courier, or arrangements will be made to have the cooler delivered to the laboratory by an 

overnight delivery service such as FedEx. International Air Transportation Association (I AT A) regulations 

will be adhered to when shipping samples by air courier services. If an overnight delivery service is used, 
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the package must be scheduled for priority overnight service to ensure that the temperature preservative 

requirement is not exceeded. Saturday deliveries will be coordinated with the laboratory. 

14.9 FIELD QUALITY CONTROL 

During each sampling event, QA/QC samples will be collected to aid in the data validation process (see 

Worksheet No. 20 for a summary of field QA/QC sampling identifications). The types of QA/QC samples 

and collection frequencies are described in Worksheet No. 12. 

14.10 FIELD DOCUMENTATION 

Entries on sampling activity log sheets, sample identification tags, and chain-of-custody. forms will be 

made using water-resistant ink. None of these accountable serialized documents are to be destroyed or 

thrown away, even if they are illegible or contain inaccuracies that require replacement documents. If an 

error is made on an accountable document assigned to an individual, the individual will make corrections 

by crossing a single line through the error, entering the correct information, and initialing the change. The 

erroneous information will not be obliterated. All subsequent corrections must be initialed and dated. 

At a minimum, the following information will be recorded in the site logbook: 

Name of the person to whom the logbook is assigned. 

Project name. 

Project start date. 

Names and responsibilities of on-site project personnel, including subcontractor personnel. 

Arrival/departure of site visitors. 

Arrival/departure of equipment. 

Sampling activities and sample log sheet references. 

Activities performed each day. 

Sample pick-up information, chain-of-custody numbers, air bill numbers, carrier, time, and date. 

Health and safety issues. 

Descriptions of photographs including date, time, photographer, roll and picture number, location, and 

compass direction of photograph. 

All logbook entries will be written in ink, and no erasures will be made. If an incorrect entry is made, 

striking a single line through the incorrect information will make the correction, and the person making the 

correction will initial and date the change. 

041102/P(WS#14) P a g e 4 0 o f 1 2 3 CTOJUOS 



Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number. 0 

Date: June 2011 

14.11 ANALYTICAL TASKS 

Chemical analysis will be performed by the Subcontracted Laboratory selected by the CA Monitoring 

Contractor. Analyses will be performed in accordance with the analytical methods identified in Worksheet 

No. 30, and the laboratory will meet the LOQs specified in Worksheet No. 15. The laboratory will perform 

the chemical analyses in accordance with laboratory-specific SOPs that will be provided by the contracted 

laboratory (Worksheet No. 19 and No. 23) and will be based on the methods listed in Worksheet No. 19 

and No. 30. Copies of the laboratory SOPs will be provided by the CA Monitoring Contractor to NAVFAC 

Washington and MCB Quantico with ultimate approval from VDEQ. 

The laboratory performing these analyses must be DOD ELAP accredited for all analytical methods and 

analytes. Additionally beginning in 2012, the State of Virginia will require Virginia Environmental 

Laboratory Accreditation Program (VELAP) accreditation which will also be required for ail analytical 

methods and analytes. 

The analytical data packages provided by the subcontracted laboratory will be in a contract laboratory 

program-like format and will be fully validatable and contain raw data, summary forms for all sample and 

laboratory method blank data, and summary forms containing all method specific quality control (results, 

recoveries, relative percent differences, relative standard deviations, and/or percent differences etc.). 

14.12 DATA MANAGEMENT 

Project documentation and records include: 

Sample collection and field measurement records as described in Worksheet No. 27 and No. 29. 

Laboratory data package deliverables as described in the analytical specifications. 

Data assessment documents and records as listed in Worksheet No. 29. 

Data recording formats are described in Worksheet No. 27. 

Data Handling and Management - After each round of sampling is completed, the field sampling log-

sheets will be organized by date and medium and filed in the project files. The field logbooks for this 

project will be used only for this site and will also be categorized and maintained in the project files after 

completion of the field program. Project personnel completing concurrent field sampling activities may 

maintain multiple field logbooks. When possible, logbooks will be segregated by sampling activity. The 

field logbooks will be titled based on date and activity. The data handling procedures to be followed by the 

subcontracted laboratory will meet the requirements of the analytical technical specification. The 
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electronic data results will be automatically downloaded into the CA Monitoring Contractor's database in 

accordance with the CA Monitoring Contractor's standard procedures. 

Data Tracking and Control - The CA Monitoring Contractor PM (or designee) is responsible for the overall 

tracking and control of data generated for the project, which includes the following: 

• Data Tracking. Data are tracked from their generation to archiving in the CA Monitoring Contractor 

project-specific files. The CA Monitoring Contractor Project Chemist (or designee) is responsible for 

tracking the samples collected and shipped to the Subcontracted Laboratory. Upon receipt of the 

data packages from the analytical laboratory, the CA Monitoring Contractor Data Validator will review 

the data packages as described in Worksheet No. 34 and No. 35 to verify that the data packages are 

complete and that results for all samples have been present. The CA Monitoring Contractor Data 

Validator will also oversee the limited data validation effort as described in Worksheet No. 36. 

• Data Storage, Archiving, and Retrieval. The data packages received from the Subcontracted 

Laboratory will be tracked by the CA Monitoring Contractor in accordance with their data storage, 

archiving, and retrieval system. The field records including field logbooks, sample log sheets, chain-

of-custody records, and field calibration togs will be submitted by the CA Monitoring Contractor FOL 

to be entered into the project files prior to archiving in secure project files. The project files are 

audited for accuracy and completeness. All generated project data will be submitted to the Navy via 

Naval Installation Restoration Information Solution (NIRIS). The contractor will submit all analytical 

data collected in the specified NIRIS Electronic Data Deliverable (NEDD) format. The contractor will 

coordinate with and submit all spatial data to the NAVFAC Mid-Atlantic NIRIS Regional Database 

Manager (RDM). All spatial data will be provided with meta data, using the appropriate coordinate 

system [e.g., State Plane Coordinate System North American Datum, (NAD) 83 (feet)] for that 

installation. The contractor will submit all Administrative Record files, site files, and post-decision files 

in accordance with the specifications defined in the NAVFAC Environmental Restoration Program 

Recordkeeping Manual. Once documents have been prepared, the contractor will submit them to the 

NAVFAC Mid-Atlantic records manager for inclusion into NIRIS. In addition, the retention 

requirements of storing data for the duration of the compliance period as identified Module I, Section 

1.H.9, must be met. 

• Data Security. The CA Monitoring Contractor's project files are restricted to designated personnel 

only. Records can only be borrowed temporarily from the project file using a sign-out system. The 

CA Monitoring Contractor DM maintains the electronic data files. Access to the data files is restricted 

to qualified personnel only. File and data backup procedures are routinely performed. 
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14.13 ASSESSMENT AND OVERSIGHT 

Refer to Worksheet No. 32 for assessment findings and CAs and to Worksheet No. 33 for QA 

management reports. 

14.14 DATA REVIEW 

Data verification is described in Worksheet No. 34, data validation is described in Worksheet No. 35 and 

No. 36, and usability assessment is described in Worksheet No. 37. 

14.15 CORRECTIVE ACTION GROUNDWATER MONITORING REPORTS 

Semi-Annual Groundwater Monitoring Reports will be prepared after each sampling round. In 

accordance with the RCRA Permit, semi-annual reports will be submitted no later than March 1 and 

September 1 of each calendar year. The report that is due no later than March 1 of each year will serve 

as the annual report. 

The reports will include appropriate sections concerning site background, investigation activities, physical 

characteristics, nature and extent of contamination, and conclusions and recommendations (annual report 

only). Each CA Groundwater Monitoring Report will be issued in draft to NAVFAC and MCB Quantico for 

initial review. NAVFAC and MCB Quantico comments will be addressed, and the draft final report will be 

issued for VDEQ review. At a minimum, the reports will contain the following information: 

• Analytical results 

• Static groundwater elevation tables 

• Potentiometric surface maps 

• Contaminant distribution maps 

• Statistical evaluation (included in annual report only) 

• Remediation systems operation and maintenance review (included in annual report only) 

• Conclusions and Recommendations 

The detailed reporting requirements for each report are listed in Module VI, Section VI.K of the RCRA 

Permit. 
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SAP WORKSHEET NO. 15 - REFERENCE LIMITS AND EVALUATION TABLE 
(UFP-QAPP Manual Section 2.8.11 

15.1 Target Analyte List - Attachment K List 

Matrix: Groundwater 
Analytical: VOCs (Attachment K List) 

Ana ly te 

1,1-Dichloroethane 

1,1-Dichloroethene 

Acetone 

Benzene 

Chloromethane 

cis-1,2-Dichioroethene 

Methylene chloride 

Naphthalene 

Tetrachloroethene 

Toluene 

trans-1,2-Dichloroethene 

Trichloroethene 

Vinyl chloride 

CAS 
Number 

75-34-3 

75-35-4 

67-64-1 

7143-2 

74-87-3 

156-59-2 

75-09-2 

91-20-3 

127-18-4 

108-88-3 

156-60-5 

79-01-6 

75-014 

PAL 
(Mg/L) 

2.6 

340 

22,000 

5 

190 

73 

5 

0.14 

5 

2,300 

110 

5 

2 

PAL Reference'11 

Background 

RSL 

RSL 

MCL 

RSL 

RSL 

MCL 

ACL 

MCL 

RSL 

RSL 

MCL 

MCL 

Pro ject 
Quant i ta t ion 
L imi t Goal<2> 

(Mg/L) 

0.87 

110 

7,300 

1.7 

63 

24 

1.7 

0.047 

1.7 

770 

37 

1.7 

0.67 

Labora tory (TBD) 

LOQ 

(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

L im i t of 
Detect ion 

(LOD) 
(M9/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

D L 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); ACL - VDEQ risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening 
Level Tapwater (USEPA, 2010). 

2 Project Quantitation Limit Goal (PQLG) is equal to 1/3 of the PAL. 
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Matrix: Groundwater 
Analytical: Semivoiatile Organic Compounds (SVOCs) (Attachment K List) 

Analyte 

4-Methylphenol 
bis(2-Ethylhexyl) phthalate 

CAS 
Number 

106-44-5 
117-81-7 

PAL 
(Mg/L) 

180 
17 

PAL Reference'1* 

RSL 
Background 

Project 
Quantitation 
Limit Goal<2> 

(Mg/L) 

60 
5.7 

Laboratory (TBD) 

LOQ 
(Mg/M 
TBD 
TBD 

LOD 
(Mg/L) 
TBD 
TBD 

DL 
(M9/L) 
TBD 

TBD 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment 0 of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories. MCLs (USEPA, 2011); ACL - VDEQ risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening 
Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 

Matrix: Groundwater 
Analytical: Inorganics (Attachment K List) 

Analyte 

Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium (total) 
Cobalt 
Lead 

CAS Number 

7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 

7440-47-3 
7440-18-4 

7439-92-1 

PAL 
(Mg/L) 

10 
7,300 

73 
18 

100 
11 

15 

PAL Reference'1' 

MCL 

RSL 
RSL 
RSL 

MCL 
Background 

MCL . 

Project 
Quantitation 
Limit Goal<2> 

(Mg/L) 
3.3 

2,400 
24 

6.0 
33 
3.7 

5.0 

Laboratory (TBD) 

LOQ 
(Mg/L) 

TBD 
TBD 
TBD 

TBD 
TBD 
TBD 
TBD 

LOD 
(Mg/L) 

TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TBD 

DL 
(Mg/L) 

TBD 
TBD ; 

TBD 
TBD 
TBD 
TBD 
TBD 
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Analyte 

Mercury 

Nickel 

Vanadium 

CAS Number 

7439-97-6 

7440-02-0 

7440-62-2 

PAL 
(Mg/L) 

2 

730 

180 

PAL Reference'1' 

MCL 

RSL 

RSL 

Project 
Quantitation 
Limit Goal*2) 

(M9/L) 

0.67 

240 

60 

Laboratory (TBD) 

LOQ 
(Mg/L) 

TBD 

TBD 

TBD 

LOD 

(Mg/L) 

TBD 

TBD 

TBD 

DL 
(Mg/L) 

TBD 

TBD 

TBD 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is tha higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); ACL - VDEQ risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening 
Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 

041102/P(WS#15) Page 46 of 123 CTO JU06 



Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

15.2 Appendix IX List - Attachment L List 

Matrix: Groundwater 
Analytical: VOCs (Attachment L List) 

Ana ly te 

1,1,1,2-Tetrachloroethane 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1 -Dichloroethane 

1,1-Dichloroethene 

1,2,3-Trichloropropane 

1,2,4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 
(DBCP) (Method 8011)* 
1,2-Dibromoethane (EDB) 
(Method 8011)* 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,4-Dioxane 

2-Butanone (Methyl ethyl 
ketone) 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Acetonitrile 

Acrolein 

Acrylonitrile 

CAS 
Number 

630-20-6 

71-55-6 

79-34-5 

79-00-5 

75-34-3 

75-35-4 

96-18-4 

120-82-1 

96-12-8 

106-93-4 

95-50-1 

107-06-2 

78-87-5 

541-73-1 

106-46-7 

123-91-1 

78-93-3 

591-78-6 

108-10-1 

67-64-1 

75-05-8 

107-02-8 

107-13-1 

PAL 
(Mg/L) 

0.52 

9,100 

0.067 

5 

2.6 

340 

0.00072 

70 

0.2 

0.05 

600 

5 

5 

TBD 

75 

7.4 

7,100 

47 

2,000 

22,000 

130 

0.042 

0.05 

P A L Reference'1 ' 

ACL 

RSL 

ACL 

MCL 

Background 

RSL 

ACL 

MCL 

MCL 

MCL 

MCL 

MCL 

MCL 

LOQ 

MCL 

Background 

RSL 

RSL 

RSL 

RSL 

RSL 

RSL 

ACL 

Project 
Quant i ta t ion 
L im i t Goa l - ) 

(Mg/L) 

0.17 

3.000 

0.022 

1.7 

0.87 

110 

0.00024 

23 

0.067 

0.017 

200 

1.7 

1.7 

TBD 

25 

2.5 

2,400 

16 

670 

7,300 

43 

0.014 

0.017 

Labora to ry (TBD) 

LOQ 
(M9/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

LOD 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

DL 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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Ana ly te 

Allyl chloride 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Chloroprene 

cis-1,3-Dichloropropene 

Dibromochloromethane 

Dibromomethane 

Dichlorodifiuoromethane 

Ethyl methacrylate 

Ethylbenzene 

lodomethane 

Isobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

Methylene chloride 

Naphthalene 

Pentachloroe thane 

Propionitrile 

Styrene 

Tetrachloroethene 

CAS 
Number 

107-05-1 

71-43-2 

75-27-4 

75-2 

74-83-9 

75-15-0 

56-23-5 

108-90-7 

75-00-3 

67-66-3 

74-87-3 

126-99-8 

10061-01-5 

124-48-1 

74-95-3 

75-71-8 

97-63-2 

100-41-4 

74-88-4 

78-83-1 

126-98-7 

80-62-6 

75-09-2 

91-20-3 

76-01-7 

107-12-0 

100-42-5 

127-18-4 

PAL 

(Mg/L) 

0.65 

5 

80 

80 

8.7 

1,000 

5 

100 

21,000 

80 

190 

0.016 

0.43 

80 

8.2 

390 

3,300 

700 

TBD 

11,000 

1 

1,400 

5 

0.14 

0.75 

TBD 

1,600 

5 

PAL Reference'1 ' 

ACL 

MCL 

MCL 

MCL 

RSL 

RSL 

MCL 

MCL 

RSL 

MCL 

RSL 

ACL 

RSL 

MCL 

RSL 

RSL 

RSL 

MCL 

LOQ 

RSL 

RSL 

RSL 

MCL 

ACL 

ACL 

LOQ 

RSL 

MCL 

Project 
Quant i ta t ion 
L imi t Goal ' 2 ' 

(Mg/L) 

0.22 

1.7 

27 

27 

2.9 

330 

1.7 

33 

7,000 

27 

63 

0.0053 

0.14 

27 

2.7 

130 

1,100 

230 

TBD 

3.700 

0.33 

470 

1.7 

0.047 

0.25 

TBD 

530 

1.7 

Labora to ry (TBD) 

LOQ 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

LOD 
(MS/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

DL 
(Mfl/L) 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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Analyte 

Toluene 

trans-1,2-dichloroethene 

trans-1,3-dichloropropene 

trans-1,4-Dichloro-2-butene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl acetate 

Vinyl chloride 

Xylenes, total 

CAS 
Number 

108-88-3 

156-60-5 

10061-02-6 

110-57-6 

79-01-6 

75-69-4 

108-05-4 

75-01-4 

534-52-1 

PAL 
(Mg/L) 

2,300 

110 

0.433 

0.0012 

5 

1,300 

410 

2 

195 

PAL Reference'1' 

RSL 

RSL 

ACL 

RSL 

MCL 

RSL 

RSL 

MCL 

ACL 

Project 
Quantitation 
Limit Goal*2) 

(Mg/L) 

770 

37 

0.14 

0.00040 

1.7 

430 

140 

0.67 

65 

Laboratory (TBD) 

LOQ 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

LOD 
(Mg/L) 

JBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

DL 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

* DBCP and ED8 to be analyzed following SW-846 Method 8011 to obtain lower detection limits. 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); ACL - V D E Q risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening 
Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 
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Matrix: Groundwater 
Analytical: Semivolatile Organic Compounds (SVOCs) (Annual Appendix IX) 

Ana ly te 

1,2,4,5-Tetrachlorobenzene 
1,3-Dinitrobenzene 
1,3,5-Trinitrobenzene 
1,4-Naphthoquinone 
1,4-Phenylenediamine 
1-Naphthylamine 
2,2'-Oxybis(1-chloropropane) 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenoi 
2,4-BlcfHerophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoiuene 
2-Acetylaminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamine 
2-Nitroaniline 
2-Nitrophenol 
2-Picoline 
3-Methylphenol 
3,3'-Dichloro benzidine 
3,3'-Dimethylbenzidine 
3-Methylcholanthrene 
3-Nitroaniline 
4-Aminobiphenyl 
4-Bromophenyl phenyl ether 
4-Chloro-3-methylphenol 
4-Chloroaniline 

CAS 
Number 

95-94-3 
99-65-0 
99-35-4 
130-15-4 
106-50-3 
134-32-7 
108-60-1 
58-90-2 
95-95-4 
88-06-2 
120-83-2 
105-67-9 
51-28-5 
121-14-2 
87-65-0 

606-20-2 
53-96-3 
91-58-7 
95-57-8 
534-52-1 
91-57-6 
95-48-7 
91-59-8 
88-74-4 
88-75-5 
109-06-8 
108-39-4 
91-94-1 
119-93-7 
56-49-5 
99-09-2 
92-67-1 
101-55-3 
59-50-7 
106-47-8 

P A L 
(Mg/L) 

11 
3.7 

1,100 
TBD 
6,900 
TBD 
0.32 
1,100 
3,700 

6.1 
110 
730 
73 

31.2 
TBD 
37 

0.018 
2,900 
180 
2.9 
150 

1,800 
0.04 
370 
TBD 
TBD 
1,800 
0.15 

0.0061 
0.0031 
TBD 

0.0032 
TBD 
3,700 
0.34 

PAL Reference'1 ' 

RSL 
RSL 
RSL 
LOQ 
RSL 
LOQ 
RSL 
RSL 
RSL 
ACL 
RSL 
RSL 
RSL 
ACL 
LOQ 
RSL 
RSL 
RSL 
RSL 
RSL 
RSL 
RSL 
ACL 
RSL 
LOQ 
LOQ 
RSL 
ACL 
RSL 
ACL 
LOQ 
ACL 
LOQ 
RSL 
ACL 

Project 
Quant i ta t ion 
L imi t Goal<2> 

(Mg/L) 
3.7 
1.2 
370 
TBD 
2,300 
TBD 
0.11 
370 

1,200 
2.0 
37 

240 
24 
10 

TBD 
12 

0.0060 
970 
60 

0.97 
50 

600 
0.013 
120 
TBD 
TBD 
600 

0.050 
0.0020 
0.0010 
TBD 

0.0011 
TBD 
1,200 
0.11 

Labora tory (TBD) 

LOQ 
(ug/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

LOD 
(Mg/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

DL 
(ug/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Ana ly te 

4-Chloropheyl phenyl ether 
4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4-Nitroquinoline-1-oxide 
5-Nitro-o-toluidine 
7,12-Dimethylbenz(a)anthracene 
a,a-Dimethylphenethylamine 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aniline 
Anthracene 
Aramite 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
bis(2-Chloroethoxy jmethane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
Butyl benzyl phthalate 
Chlorobenzilate 
Chrysene 
Diallate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethoate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 

CAS 
Number 

7005-72-3 
106-44-5 
100-01-6 
100-02-7 
56-57-5 
99-55-8 
57-97-6 
122-09-8 
83-32-9 
208-96-8 
98-86-2 
62-53-3 
120-12-7 
140-57-8 
56-55-3 
50-32-8 
205-99-2 
191-24-2 
207-08-9 
100-51-6 
111-91-1 
111-44-4 

39638-32-9 
117-81-7 
85-68-7 

510-15-6 
218-01-9 

2303-16-4 
53-70-3 
132-64-9 
84-66-2 
60-51-5 
131-11-3 
84-74-2 
117-84-0 
122-39-4 
298-04-4 

Ethyl methanesulfonate | 62-50-0 

PAL 

(Mg/L) 

TBD 
180 
3.4 

TBD 
TBD 
2.0 

0.00027 
TBD 
2,200 
2,200 
3,700 

12 
11,000 

2.7 
0.029 
0.2 

0.029 
1,100 
0.29 
3700 
110 

0.012 
TBD 

17 
35.4 
0.61 
2.95 
1.10 

0.0029 
37 

29.000 
7.3 

TBD 
3,700 
312 
910 
1.5 

TBD 

PAL Reference'1 ' 

LOQ 
RSL 
ACL 
LOQ 
LOQ 
ACL 
ACL 
LOQ 
RSL 
RSL 
RSL 
RSL 
RSL 
RSL 
ACL 
MCL 
ACL 
RSL 
ACL 
RSL 
RSL 
ACL 
LOQ 

Background 
ACL 
ACL 
ACL 
ACL 
ACL 
RSL 
RSL 
RSL 
LOQ 
RSL 
ACL 
RSL 
RSL 
LOQ 

Project 
Quant i ta t ion 
L imi t Goal*2 ' 

(Mg/L) 
TBD 
60 

TBD 
TBD 
0.67 

0.000090 
TBD 
730 
730 

1,200 
4.0 

3,700 
0.90 

0.0097 
0.067 

0.0097 
370 

0.097 
1,200 

37 
0.0040 
TBD 
5.7 
12 

0.20 
0.98 
0.37 

0.00097 
12 

9,700 
2.4 

TBD 
1,200 
100 
300 
0.50 
TBD 

Labora to ry (TBD) 

LOQ 
(M9/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

LOD 
(M9/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

D L 
(M9/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Ana ly te 

Ethyl parathion 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
lndeno(1,2,3-cd)pyrene 
Isodrin 
Isophorone 
loQoofrold 

Kepone 
Methapyrilene 
Methyl methanesulfonate 
Methyl parathion 
Nitrobenzene 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitroso-di-h-butylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
0,0,0-Triethylphosphorothioate 
o-Toluidine 
p-Dimethylaminoazobenzene 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Phorate 

CAS 
Number 

56-38-2 
52-85-7 

206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-1 
70-30-4 

1888-71-7 
193-39-5 
465-73-6 
78-59-1 
120-68-1 
143-50-0 
91-80-5 
66-27-3 
298-00-0 
98-95-3 
55-18-5 
62-75-9 
924-16-3 
621-64-7 
86-30-6 

10595-95-6 
59-89-2 
100-75-4 
930-55-2 
126-68-1 
95-53-4 
60-11-7 
608-93-5 
82-68-8 
87-86-5 
62-44-2 
85-01-8 
108-95-2 
298-02-2 

P A L 
(Mg/L) 

220 
TBD 
1,500 
1,500 

1 
0.86 
220 
4.80 

11 
TBD 
0.029 
TBD 
71 

TBD 
0.007 
TBD 
0.68 
9.1 

0.12 
0.00014 
0.00042 
0:0024 
0.0096 

14 
0.0031 
0.010 
0.0072 
0.032 
TBD 
0.37 
0.015 

29 
0.26 

1 
31 

1,100 
11,000 

7.3 

PAL Reference'1 ' 

RSL 
LOQ 
RSL 
RSL 
MCL 
ACL 
RSL 
RSL 
RSL 
LOQ 
ACL 
LOQ 
ACL 
LOQ 
ACL 
LOQ 
ACL 
RSL 
ACL 
ACL 
ACL 
ACL 
ACL 
ACL 
ACL 
ACL 
ACL 
ACL 
LOQ 
ACL 
RSL 
RSL 
ACL 
MCL 
RSL 
RSL 
RSL 
RSL 

Project 
Quant i ta t ion 
L imi t Goal<2> 

(Mg/L) 

73 
TBD 
500 
500 
0.33 
0.29 
73 
1.6 
3.7 

TBD 
0.0097 
TBD 
23.7 
TBD 

0.0023 
TBD 
0.23 
3.0 

0.040 
0.000047 
0.00014 
0.00082 
0.0032 

4.7 
0.0010 
0.0033 
0.0024 
0.010 
TBD 
0.12 

0.0050 
9.7 

0.087 
0.33 
10 

370 
3,700 

2.4 

Labora to ry (TBD) 

LOQ 
(Mfl/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

LOD 
(Mg/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

DL 
(M9/L) 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

. TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Analyte 

Pronamide 
Pyrene 
Pyridine 
Safrole 
Tetraethyl dithiopyrophosphate 
(Sulfotep) 
Thionazin 

CAS 
Number 

23950-58-5 
129-00-0 
110-86-1 
94-59-7 

3689-24-5 

297-97-2 

PAL 
(Mg/L) 

2,700 
1,100 

37 
0.31 

18 

TBD 

PAL Reference'1' 

RSL 
RSL 
RSL 
ACL 

RSL 

LOQ 

Project 
Quantitation 
Limit Goal<2> 

(Mg/L) 
900 
370 
12 

0.10 

6.0 

TBD 

Laboratory (TBD) 

LOQ 
(Mg/L) 
TBD 
TBD 
TBD 
TBD 

TBD 

TBD 

LOD 
(M9/L) 
TBD 
TBD 
TBD 
TBD 

TBD 

TBD 

DL 
(Mg/L) 
TBD 
TBD 
TBD 
TBD 

TBD 

TBD 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); ACL - VDEQ risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening 
Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Mat r ix : Groundwate r 
A n a l y t i c a l : Pest ic ides (At tachment L List) 

Ana ly te 

Aldrin 

alpha-BHC 

beta-BHC 

Chlordane 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

gamma-BHC (Lindane) 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

CAS 
Number 

309-00-2 

319-84-6 

319-85-7 

12789-03-6 

72-54-8 

72-55-9 

50-29-3 

319-86-8 

60-57-1 

959-98-8 

33213-65-9 

1031-07-8 

72-20-8 

421-93-4 

58-89-9 

76-44-8 

1024-57-3 

72-43-5 

8001-35-2 

PAL 
(M9/L) 

0.004 

2 

0.037 

2 

0.28 

0.2 

0.2 

0.011 

0.004 

220 

220 

220 

11 

11 

0.2 

0.4 

0.2 

180 

3 

PAL Reference'1 ' 

ACL 

Background 

ACL 

MCL 

ACL 

ACL 

ACL 

RSL 

ACL 

RSL 

RSL 

RSL 

RSL 

RSL 

MCL 

MCL 

MCL 

RSL 

MCL 

Project 
Quant i ta t ion 
L imi t Goal<2> 

(Mfl/L) 

0.0013 

0.67 

0.012 

0.67 

0.093 " 

0.067 

0.067 

0.0037 

0.0013 

73 

73 

73 

3.7 

3.7 

0.067 

0.13 

0.067 

60 

1.0 

Labora tory (TBD) 

LOQ 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

LOD 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

D L 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); ACL - VDEQ risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening 
Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Mat r ix : G roundwa te r 
Ana l y t i ca l : Po lych lo r ina ted B ipheny ls (PCBs) (A t tachment L List ) 

Analyte 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Total Aroclors (PCBs) 

CAS 
Number 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

1336-36-3 

PAL 
(Mg/L) 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

PAL Reference'1' 

ACL-based 

ACL-based 

ACL-based 

ACL-based 

ACL-based 

ACL-based 

ACL-based 

ACL 

Project 
Quantitation 
Limit Goal<2> 

(Mg/L) 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

0.32 

Laboratory (TBD) 

LOQ 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

LOD 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

DL 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); ACL - VDEQ risk-based ACLs (VDEQ, 2011); ACL-based - ACL value for Total Aroclors 
applied to individual aroclors,; RSL - Regions 3,6, and 9 Regional Screening Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matr ix : G roundwa te r 
Ana ly t i ca l : Herb ic ides (At tachment L List) 

Analyte 

2.4-D 

' 2,4,5-T 

2,4,5-TP (Silvex) 

Dinoseb 

CAS 
Number 

94-75-7 

93-76-5 

93-72-1 

88-85-7 

PAL 
(Mg/L) 

370 

370 

290 

37 

PAL Reference'1' 

RSL 

RSL 

RSL 

RSL 

Project 
Quantitation 
Limit Goal<2> 

(Mg/L) 

120 

120 

97 

12 

Laboratory (TBD) 

LOQ 

(Mg/L) 
TBD 

TBD 

TBD 

TBD 

LOD 

(Mg/L) 
TBD 

TBD 

TBD 

TBD 

DL 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module Vt, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); ACL - VDEQ risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening 
Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 
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Revision Number: 0 

Date: June 2011 

Matrix: Groundwater 
Analytical Group: Dioxins/Furans (Attachment L List) 

Ana ly te 

1,2,3,4,6,7,8,9-OCDD 

1,2,3,4,6,7,8,9-OCDF 

1,2,3,4,6,7,8-HpCDD 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCDF 

1,2,3,4,7,8-HxCDD 

1,2,3,4.7,8-HxCDF 

1,2,3,6,7,8-HxCDD 

1,2,3,6,7,8-HxCDF 

1,2.3,7,8.9-HxCDD 

1,2,3,7,8,9-HxCDF 

1,2,3,7,8-PeCDD 

1,2,3,7,8-PeCDF 

2,3,4,6,7,8-HxCDF 

2,3,4,8-PeCDF 

2,3,7,8-TCDD 

2,3,7,8-TCDF 

Total HpCDD 

Total HpCDF 

Total HxCDD 

Total HxCDF 

Total PeCDD 

CAS Number 

3268-87-9 

39001-02-0 , 

35822-46-9 

67562-39-4 

55673-89-7 

39227-28-6 

70648-26-9 

57653-85-7 

57117-44-9 

19408-74-3 

72918-21-9 

40321-76-4 

57117-41-6 

60851-34-5 

57117-31-4 

1746-01-6 

51207-31-9 

37871-00-4 

38998-75-3 

34465-46-8 

55684-94-1 

36088-22-9 

P A L 

(Mg/L) 

0.1 

0.1 

0.003 

0.003 

0.003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.00003 

0.001 

0.0003 

0.0001 

0.00003 

0.0003 

NC 

NC 

NC 

NC 

NC 

PAL Reference*1 ' 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL-based 

MCL 

MCL-based 

None 

None 

None 

None 

None 

PQLG(2) 
(ug/L) 

0.033 

0.033 

0.0010 

0.0010 

0.0010 

0.00010 

0.00010 

0.00010 

0.00010 

0.00010 

0.00010 

0.00001 

0.00033 

0.00010 

0.00003 

0.00001 

0.00010 

_ < " > 

_< 4 > 

_< 4 > 

_< 4 > 

_<*> 

Labora to ry (TBD) 

LOQ 
(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

_< 4 > 

. _ ( " ) 

_w 
_ ( 4 ) 

._<"> 

L O D 
( M 9 / L ) 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

_ ( * > 

_ < 4 > 

_ ( " ) 

_ ( * ) 

_ ( « ) 

EDL'3 ) 

(Mg/L) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

_ m 

_ w 

_<•»> 

_ w 
_ W 
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Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Analyte 

Total PeCDF 

Total TCDD 

Total TCDF 

CAS Number 

30402-15-4 

41903-57-5 

55722-27-5 

PAL 
(Mg/L) 

NC 

NC 

NC 

PAL References1) 

None 

None 

None 

PQLG<2> 
(ug/L) 

_ < " ) 

_ w 

_ w 

Laboratory (TBD) 

LOQ 
(Mfl/L) 

_ < 4 ) 

_ _ < 4 > 

_<"> 

LOD 
(ug/L) 

_ < 4 ) 

_ < 4 ) 

_ < 4 ) 

EDL13' 
(Mg/L) 

_ < 4 > 

_ < 4 > 

_ ( • » > 

1 PAL references: The PALs were selected using the hierarchy to select GPSs as defined in Module VI, Section VI.I.4 of the RCRA Permit. Based on this 
hierarchy, the PAL selected is the higher of the site background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, 
the laboratory LOQ will serve as the PAL. Any published changes to the PAL sources will be immediately adopted. Refer to Appendix C for backup 
documentation. 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water 
Standards and Health Advisories, MCLs (USEPA, 2011); MCL-based - value calculated using toxicity equivalency factors based on MCL for 
2,3,7,8-TCDD, ACL - VDEQ risk-based ACLs (VDEQ, 2011); RSL - Regions 3, 6, and 9 Regional Screening Level Tapwater (USEPA, 2010). 

2 PQLG is equal to 1/3 of the PAL. 

3 EDL = Estimated Detection Limit. Detection limits for dioxins and furans are reported as the average EDL in accordance with the method. 

Congeners that do not have individual PALs are included to obtain total OCDD/OCDF values and to calculate TEFs. 

4 Values are calculated based on individual parameter result. 
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Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix: Groundwater 
Analytical: Metals and Miscellaneous Parameters (Attachment L List) 

A n a l y t e CAS Number 
PAL 

(Mg/L) 
PAL Reference'1 ' 

Pro ject 
Quant i ta t ion 
L imi t Goal<2> 

<M9'L) 

Labo ra to ry (TBD) 

LOQ 
(Mg/L) 

L O D 

(Mg/L) 
D L 

(Mg/L) 

Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium (total) 
Cobalt 
Copper 
Lead 
Mercury (Method 7470A or 7472) 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-47-3 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-31-5 
7440-62-2 
7440-66-6 

15 
10 

7,300 
73 
18 

100 
11 

1,500 
15 
2 

730 
180 
180 
2 

22,000 
180 

11,000 

RSL 
MCL 
RSL 
RSL 
RSL 
MCL 

Background 
RSL 
MCL 
MCL 
RSL 
RSL 
RSL 
MCL 
RSL 
RSL 
RSL 

5.0 
3.3 

2,400 
24 
6.0 
33 
3.7 
500 
5.0 

0.67 
240 
60 
60 

0.67 
7,300 

60 
3,700 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

Miscellaneous Parameters 
Cyanide (Total and Amenable) 
(90128) 
Phenols (Total) (Method 9066 or 
9067) 
Sulfide (Extractable) (Method 
9031) 

57-12-5 

NA 

18496-25-8 

730 

TBD 

TBD 

RSL 

LOQ 

LOQ 

240 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Metals analysis will be performed following SW-846 Method 6020A (and SW-846 Method 7470A or 7472 for mercury). Total and amenable cyanide analysis will 
be performed following SW-846 Method 9012B, total phenols analysis will be performed following SW-846 Method 9066 or 9067, and extractable sulfide analysis 
will be performed following SW-846 Method 9031. 

1 PAL references: The PALs were selected using the hierarchy to select GPS as defined in Section VI.I.4 of the RCRA Permit. Based on this hierarchy, the 
PAL selected is the higher of the facility's background concentration, MCL, ACL, or RSL. If there is no value available from the PAL sources, then the 
laboratory LOQ shall serve as the PAL, unless a surrogate value is approved by VDEQ. Any published changes to the PAL sources shall be immediately 
adopted. Refer to Appendix C for backup documentation. 

2 PQLG is equal to 1 /3 of the PAL. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Background - Site-specific established background concentration as identified in Attachment O of the RCRA Permit; MCL - USEPA Drinking Water Standards and 
Health Advisories, MCLs (USEPA, 2011); A C L - VDEQ risk-based ACL (VDEQ, January 2011); RSL - Regions 3, 6, and 9 Regional Screening Level, Tapwater 
(USEPA, November 2010). 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

SAP WORKSHEET NO. 16 - PROJECT SCHEDULE/TIMELINE TABLE 
(UFP-QAPP Manual Section 2.8.2) 

Activity 

Prepare Internal Draft SAP 

Submit Internal Draft SAP to 
Navy Chemist for Review 

Navy Chemist Review/Receipt of 
Comments 

Prepare/Submit Response to 
Comments (RTC)/Attain 
Comment Resolution 

Prepare Draft SAP 

Submit Draft SAP to NAVFAC 
Washington and MCB Quantico 

Navy and MCB Quantico 
Review/Receipt of Comments 

Prepare/Submit RTC/Attain 
Comment Resolution 

Prepare Draft Final SAP 

Submit Draft Final SAP to 
VDEQ 

Regulatory Review/Receipt of 
Comments 

Prepare/Submit RTC/Attain 
Comment Resolution 

Prepare Final SAP 

Submit Final SAP 

Mobilization and Semi-Annual 
Groundwater CA Monitoring'1! 

Organization 

Tetra Tech 

Tetra Tech 

Navy 

Navy and Tetra 
Tech 

Tetra Tech 

Tetra Tech 

Navy and MCB 
Quantico 

Tetra Tech, 
Navy, and MCB 

Quantico 

Tetra Tech 

Tetra Tech 

VDEQ 

VDEQ and Tetra 
Tech 

Tetra Tech 

Tetra Tech 

TBD 

Dates (MM/DD/YY) 
Anticipated Date 

of Initiation 

2/25/11 

4/01/11 

4/04/11 

4/18/11 

4/27/11 

5/04/11 

5/05/11 

5/19/11 

5/26/11 

6/01/11 

6/2/11 

6/16/11 

6/24/11 

07/1/11 

TBD 

Anticipated Date 
of Completion 

3/31/11 

4/01/11 

4/15/11 

4/26/11 

5/03/11 

5/04/11 

5/18/11 

5/25/11 

5/31/11 

6/01/11 

6/15/11 

6/23/11 

6/30/11 

07/1/11 

TBD 

Deliverable 

N/A 

Internal Draft SAP 

Review Comments 

RTC 

N/A 

Draft SAP 

Review Comments 

RTC 

N/A 

Draft Final SAP 

Review Comments 

RTC 

N/A 

Final SAP 

N/A 

Deliverable Due Date 

N/A 

4/01/11 

4/15/11 

04/21/11 

N/A 

5/04/11 

5/18/11 

5/23/11 

N/A 

6/1/11 

6/15/11 

6/20/11 

N/A 

N/A 

N/A 
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Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Activity 

Submit Semi-Annual Report to 
VDEQ(1) 

Submit Annual Report to 
VDEQ(1) 

Organization 

TBD 

TBD 

Dates (MM/DD/YY) 
Anticipated Date 

of Initiation 

September 1 s l of 
each calendar year 

March 1 of each 
calendar year 

Anticipated Date 
of Completion 

September 1 s l of 
each calendar 

year 

March 1 of each 
calendar year 

Deliverable 

Semi-Annual Report 

Annual Report 

Deliverable Due Date 

September 1s t of each 
calendar year 

March 1 of each 
calendar year 

1 Semi-annual monitoring requirements are defined by Section C of Module VI (Groundwater Corrective Action) of the RCRA Permit. 

2 Report submittal dates for annua! and semi-annual reports are defined in Section K of Module VI (Groundwater Corrective Action) of the RCRA 
Permit. This section states that the permittee will submit semi-annual reports no later than March 1 and September 1 of each calendar year. The 
report due no later than March 1 of each year will serve as the annual report and will contain the required information for the previous calendar 
year. 
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Project-Specific Sampling and Analysis Plan Title: Groundwater Corrective Action Monitoring 
Site Name/Project Name: Russell Road Landfill Revision Number: 0 
Site Location: MCB Quantico, Virginia Date: June 2011 

SAP WORKSHEET NO. 17 - SAMPLING DESIGN AND RATIONALE 
(UFP-QAPP Manual Section 3.1.1) 

Groundwater is the medium of concern at the RRL. The chemicals in Worksheet No. 15 are a 

comprehensive list of analytes defined in the RCRA Permit for the CA Groundwater Monitoring Program. 

In addition, MNA parameters (summarized in Worksheet No. 11) identified in the permit will also be 

evaluated as part of the CA Groundwater Monitoring Program. Low to moderate concentrations of target 

analytes are anticipated based on historical data. The sections below provide an overview of sampling 

strategies and rationales. 

17.1 GROUNDWATER SAMPLING DESIGN, LOCATIONS, AND RATIONALE 

In accordance with the existing RCRA Permit, background and site groundwater data must be collected 

from 17 existing well locations on a semi-annual basis for the analytes identified in the permit. 

Figure 10-1 illustrates the sample locations. Table 17-1 summarizes the wells and chemical analyses to 

be performed at each well for each semi-annual sampling event under the CA Groundwater Monitoring 

Program. The sampling design takes advantage of current monitoring wells that are grouped according 

to functions required by the RCRA Permit, namely POC wells, CMW and background (sidegradient) well. 

These well locations and screened intervals were selected based on groundwater flow patterns to 

intercept contamination migrating in groundwater from under the landfill and thus constitute a biased 

sampling design. 

One well (MW-10) is located sidegradient of the landfill and serves as the background well for the site. 

The background well is used to help determine the GPSs for CMWs and POC wells as defined in the 

RCRA Permit. Groundwater from MW-10 will be analyzed on a semi-annual basis for the analytes listed 

in Attachment K to the RCRA Permit (presented as such in Worksheet No. 15). 

Eleven wells defined as POC wells by the RCRA Permit (MW-9, MW-11R, MW-12, MW-13, MW-14, 

MW-15R, MW-16, MW-17, MW-18, MW-19R, and MW-20) are monitored to evaluate groundwater around 

the perimeter of the landfill. Groundwater from four POC wells (MW-11R, MW-12, MW-18, and MW-20) 

will be analyzed on a semi-annual basis for the analytes listed in Attachment K of the permit (presented 

as such in Worksheet No. 15). Groundwater from seven downgradient POC wells (MW-9, MW-13, 

MW-14, MW-15R, MW-16, MW-17, and MW-19R) will'also be analyzed on a semi-annual basis. 

However, groundwater from these seven wells will be analyzed for the analytes listed in Attachment K to 

the RCRA Permit (presented as such in Worksheet No. 15) during one of the semi-annual events and 

analyzed for the analytes listed in Attachment L of the RCRA Permit (presented as such in 

Worksheet No. 15), during the other semi-annual event. As described in the RCRA Permit, the 
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Appendix IX analytes are being monitored to ensure that there is not an undetected new release from the 

RRL. 

Five wells (MW-21S, MW-21D, MW-22S, MW-22D, and MW-24) located on the southern end of the 

landfill are defined as CMWs by the RCRA Permit. These wells are used to monitor whether 

contaminants are migrating from the RRL. Groundwater from these four wells will be analyzed on a semi

annual basis for the analytes listed in Attachment K to the RCRA Permit (presented as target analytes in 

Worksheet No. 15). 

MNA parameters (summarized in Worksheet No. 11) will be measured at select well locations and at 

sampling frequencies to be determined in the CAP. The MNA parameters will be monitored to help 

determine whether the HRC® injections are effectively reducing groundwater COC concentrations and to 

provide additional data to identify the most effective remedy for further degradation of chlorinated 

contaminants. 

All data collected will undergo limited data validation, as described in Worksheet No. 36. 
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SAP WORKSHEET NO. 18 ~ SAMPLING LOCATIONS AND METHODS/SOP REQUIREMENTS TABLE 
(UFP-QAPP Manual Section 3.1.1) 

Sampling Location/ID Number 

MW-10, MW11R, MW-12, MW-18, 
MW-20, MW-21S, MW-21D, MW-22S, 
MW-22D, MW-24 

MW-9, MW-13, MW-14, MW15R, 

MW-16, MW-17, MW-19R 

Matrix 

Groundwater 

Groundwater 

Depth 

(units) 

NA 

NA 

Analytical Group 

Attachment K List 
(twice per year)<1){2) 

Attachment K List(1) 

(once per year)<4) 

Attachment L List(3> 

(once per year)(4) 

Number of Samples 
(identify field duplicates) 

10 (plus 1 field 
duplicate) 

7 (plus 1 field duplicate) 

Sampling SOP 
Reference 

See Worksheet No. 14 

See Worksheet No. 14 

1 Analytes listed in Attachment K of RCRA Permit. The Attachment K list is summarized in Worksheet No. 15 and includes a target list of VOCs, 
SVOCs, and metals. 

2 These wells are to be sampled for the Attachment K list of chemicals during both semi-annual monitoring events conducted each calendar 
year. 

3 Analytes listed in Attachment L of RCRA Permit. The Attachment L list is summarized in Worksheet No. 15 and includes Appendix IX 
chemicals for VOCs, SVOCs, pesticides, PCBs, herbicides, dioxins, inorganics, sulfide, cyanide, and total phenolics. 

4 These wells are to be sampled for the Attachment K list of chemicals during one monitoring event of the calendar year and the Attachment L 
list of chemicals during the other monitoring event of the calendar year. 

041102/P(WS#18) Page 65 of 123 CTO JU06 



Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

SAP WORKSHEET NO. 19 -ANALYTICAL SOP REQUIREMENTS TABLE 
(UFP-QAPP Manual Section 3.1.1) 

Matrix 

Attachment K L 

Groundwater 
and Aqueous 
Field QC 
Samples 

Attachment L L 

Groundwater 
and Aqueous 
Field QC 
Samples 

Analytical 
Group*1 > 

ist Analyses 

VOCs 

SVOCs 

Metals (Total and 
Dissolved) 

Mercury (Total 
and Dissolved) 

ist Analyses 

VOCs 

EDB and DBCP 

SVOCs 

Pesticides 

PCBs 

Herbicides 

Dioxins/Furans 

Analytical and Preparation 
Method/SOP Reference 

SW-846 8260B 

SW-846 3510C/8270D 

SW-846 3050B/6020A 

SW-846 7470A or 7472 

SW-846 8260B 

SW-846 8011 

SW-846 3510C/8270D 

SW-846 3550B/8081B 

SW-846 3550B/8082A 

SW-846 8151A 

SW-846 3520C/8280B 

Containers 
(number, size, and type) 

Three 40-milliliter 
(mL) clear glass vials 

Two 1-liter (L) amber 
glass bottles 

One 1-L HDPE bottle 
(1 for total, 1 for 
dissolved if 
necessary) 

Three 40-mL clear 
glass vials 

Three 40-mL clear 
glass vials 

Two 1-L amber glass 
bottles 

Two 1-L glass amber 
bottles 

Two 1-L glass amber 
bottles 

Two 1-L glass amber 
bottles 

Two 1-L amber glass 
bottles 

Sample 
Volume 

(units) 

25 mL 

1,000 mL 

50mL/ 
30 mL 
mercury 

25 mL 

25 mL 

1,000 mL 

1,000 mL 

1,000 mL 

1,000 mL 

1,000 mL 

Preservation 
Requirements 

(chemical, temperature, 
light protected) 

Hydrochloric acid (HCI) 
to pH < 2; 
Cool to 56 °C 

Cool to 56 °C 

Nitric acid (HN03) to pH 
<2 ; 
Cool to 56 °C 

HCI to pH < 2; 
Cool to 56 °C 

Cool to 56 °C 

Cool to 56 °C 

Cool to 56 °C 

Cool to 56 °C 

Cool to 5 6 "C 

Cool to 56 °C 

M a x i m u m Ho ld i ng T ime 
(preparation / analysis) 

14 days to analysis 

7 days for preparation; 40 days 
to analysis 

180 days to analysis 

28 days to analysis 

14 days to analysis 

14 days to analysis 

7 days for preparation; 40 days 
to analysis 

7 days for preparation; 40 days 
to analysis 

7 days for preparation; 40 days 
to analysis 

7 days until extraction, 40 days 
to analysis 

30 days to extraction; 45 days 
to analysis | 
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Matr ix 
Ana ly t i ca l 
Group*1) 

Metals (Total and 
Dissolved) 

Mercury (Total 
and Dissolved) 

Cyanide (Total 
and Amenable) 

Sulfide 
(Extractable) 

Phenols (Total) 

Analy t ica l and Preparat ion 
Method/SOP Reference 

SW-846 3050B/6020A 

SW-846 7470A or 7472 

SW-846 9012B 

SW-846 9031 

SW-846 9066 or 9067 

Conta iners 
(number, size, and type) 

One 1-L HDPE bottle 
(1 for total, 1 for 
dissolved if 
necessary) 

One 250-mL HDPE 
bottle 

One 500-mL plastic 
bottle 

Two 1-L glass bottles 

Sample 
Vo lume 

(units) 

50 mU 
30 mL 
mercury 

50 mL 

200 mL 

1,000 mL 

Preservat ion 
Requ i rements 

(chemical, temperature, 
light protected) 

HNOs to pH < 2; 
Cool to 56 °C 

Sodium hydroxide 
(NaOH)topH>12; 
Cool to 56 "C 

1 mL 2 Normal zinc 
acetate with NaOH to a 
pH >9; 
Cool to < 6 *C 

Sulfuric acid (H2SO<) 
to pH <2; 
Cool to < 6 °C 

M a x i m u m Ho ld ing Time 
(preparation / analysis) 

180 days to analysis 

28 days to analysis 

14 days to analysis 

7 days to analysis 

28 days to analysis 

Enhanced Natural Attenuation Monitoring Analyses 

Groundwater 
and Aqueous 
Field i 
Samples 

Dissolved Gases 
(Light Organics -
Methane, Ethane, 
and Ethene) 

Dissolved Gases 
(Permanent 
Gases - Carbon 
Dioxide) 

Metabolic Acids 
(Volatile Fatty 
Acids) 

Select Metals 
(Total and 
Dissolved) 

Select VOCs 

Anions (nitrate, 
nitrite, chloride, 
and sulfate) 

USEPA RSK-175 Modified 

USEPA RSK-175 Modified 

Proprietary Method 

SW-846 3050B/6020A 

SW-846 8260B 

SW-846 9056A 

Three 40-mL glass 
vials 

One 20-mL glass vial 
with stopper septa 

Two 40-mL amber 
glass vials 

Two 1-L HDPE bottles 
(1 for total, 1 for 
dissolved) 

Three 40-mL clear 
glass vials 

One 500-mL plastic 
bottle 

15 mL 

20 mL 

80 mL 

50 mL 

25 mL 

5 mL for 
each 
analyte 

HCI to pH <2; 
Cool to < 6 °C; no 
headspace 

HCI to pH <2; 
Cool to < 6 °C; no 
headspace 

4 drops of 
benzalkonium chloride 
solution added; 
Cool to < 6°C 

HN03 to pH < 2; 
Cool to 56 "C 

HCI to pH < 2; 
Cool to 56 °C 

Cool to < 6 °C 

14 days to analysis 

14 days to analysis 

14 days to analysis 

180 days to analysis 

14 days to analysis 

Nitrate and nitrite - 48 hours 
Chloride and sulfate - 28 days 
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Matr ix 
Ana ly t i ca l 

Group<1) 

TOC 

Dissolved Sulfide 

Alkalinity 

Analy t ica l and Preparat ion 
Method/SOP Reference 

SW-846 9060A 

SM4500S2- F 

SM 2320B 

Conta iners 
(number, size, and type) 

One 500-mL plastic 
bottle 

One 500-mL plastic 
bottle 

One 500-mL plastic 
bottle 

Sample 
Vo lume 

(units) 

250 mL 

200 mL 

25 mL 

Preservat ion 
Requ i rements 

(chemical, temperature, 
light protected) 

H2S04 to pH <2; 
Cool to < 6 °C 

1 mL 2 normal zinc 
acetate with NaOH to a 
pH>9; 
Cool to < 6 °C 

Cool to < 6 °C 

M a x i m u m Ho ld ing T ime 
(preparation / analysis) 

28 days to analysis 

7 days to analysis 

14 days to analysis 

1 See Worksheet No. 15 for the list of analytes in each analytical group. 
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SAP WORKSHEET NO. 20 ~ FIELD QC SAMPLE SUMMARY TABLE 
(UFP-QAPP Manual Section 3.1.1) 

Matrix 

Groundwater 

Groundwater 

Monitoring 
Event 

Semi-
Annual 

Annual 

Analytical Group 

Attachment K 
VOCs (3) 

Attachment K 
SVOCs i3) 

Attachment K 
Metals (3) 

Attachment K 
VOCs1"1 

Attachment K 
SVOCs(4) 

Attachment K 
Metals (4) 

Attachment L 
VOCs15' 

Attachment L 
SVOCs,5) 

Attachment L 
PCB/Pesticides(S) 

Attachment L 
Herbicides'5' 

Attachment L 
Phenolics'5' 

Attachment L 
Dioxins'5' 

Attachment L 
Metals(5> 

Cyanide<5) 

Sulfide® 

No. of 
Sampling 
Locations 

17 

17 

17 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

7 

7 

No. of 
Field 

Duplicates 

2 

2 

2 

No. of 
MS/MSD(1) 

1/1 

1/1 

1/1 

0 

0 

0 

1/1 

1/1 

1/1 

. 1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

No. of 
Source 

Blanks'2' 

1 

1 

1 

0 

0 

0 

No. of 
Trip 

Blanks 

4 

NA 

NA 

See 
VOCs'6' 

NA 

NA 

4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

No. of 
Proficiency 
Testing (PT) 

Samples 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total 
No. of 

Samples 
to Lab 

25 

21 

21 

12 

12 

12 

13 

9 

9 

9 

9 

9 

9 

9 

9 
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1 Although the MS/MSD is not typically considered a field QC sample, it is included here because location determination is often established in the field. The 
MS/MSD is not included in the total number of Samples sent to the Laboratory. 

2 One source water blank will be collected from the source water used for decontaminating sampling equipment. 
3 As per Attachment K list summarized in Worksheet No. 15 for all wells. 
4 As per Attachment K list summarized in Worksheet No. 15 for select wells (see Worksheet No. 18 for well locations). 
5 As per Attachment L list summarized in Worksheet No. 15 for select wells (see Worksheet No. 18 for well locations). 
6 Trip blank count for select VOCs is included under VOCs. 
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SAP WORKSHEET NO. 21 --
(UFP-QAPP Manual Section 3.1.2) 

PROJECT SAMPLING SOP REFERENCES TABLE 

Reference 
Number 

SOP-01 

SOP-02 

Title, Revision Date and/or 
Number 

Low-Flow Purging and Sampling of 
Groundwater Monitoring Wells, 
Bulletin No. QAD023, 10/97, 
updated 07/08 

Low-Flow Purging and Sampling 
for Wells and Devices Used for 
Groundwater Quality 
Investigations, currently being 
revised 

Originating 
Organization of 
Sampling SOP1 

Region 3 USEPA 

ASTM Standard 
D6771-02 

Equipment Type 

Groundwater Sampling 
Procedures 

Groundwater Sampling 
Procedures 

Modified for 
Project Work? 

(Y/N) 

N 

N 

Comments 

A copy of the SOP is 
included in Appendix 
B. 

Standard is currently 
being revised, and a 
copy of this SOP is 
not available at this 
time. Once available, 
It should be obtained 
and reviewed by the 
CA Monitoring 
Contractor. 
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SAP WORKSHEET NO. 22 - FIELD EQUIPMENT CALIBRATION, MAINTENANCE, TESTING, AND INSPECTION 
TABLE 
(UFP-QAPP Manual Section 3.1.2.4) 

Field 
Equipment(1> 

Water Quality 
Meter 

Water Level 
Indicator 

Activity 

Check 
manufacturer 
prepared 
standards(2) 

Field checks as 
per manufacturer 

Frequency 

Daily 

Daily 

Acceptance 
Criteria 

Manufacturer's 
Guidance 

0.01-foot 
accuracy 

Corrective 
Action 

Replace 

Operator 
Correction or 
Replacement 

Responsible 
Person 

CA 
Monitoring 
Contractor 
FOL or 
designee 

CA 
Monitoring 
Contractor 
FOL or 
designee 

SOP Reference 

Manufacturer's Guidance 

Manufacturer's Guidance 

Comments 

None 

None 

1 This Worksheet will need to be updated to identify the specific field equipment that will be used by the field sampling crew for the groundwater 
sampling activities. The worksheet should be updated prior to the sampling event by the CA Monitoring Contractor. 

2 Activities may include calibration, verification, testing, maintenance, and/or inspection. 
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SAP WORKSHEET NO. 23 - ANALYTICAL SOP REFERENCES TABLE 
(UFP-QAPP Manual Section 3.2.1) 

Lab SOP 
Number Title, Revision Date, and/or Number 

Definitive or 
Screening 

Data 

Matrix and 
Analytical 

Group 
Instrument 

Organization 
Performing 

Analysis 

Modified for 
Project Work? 

(Y/N) 

Appendix K List Analytes 

TBD 

TBD 

TBD 

TBD (subject SOP to address VOCs by SW-846 
Method 8260B)/TBD/TBD 

TBD (subject SOP to address SVOCs by 

SW-846 Method 8270D)/TBD/TBD 

TBD (subject SOP to address Metals by SW-846 
Method 6020AVTBD/TBD 

Definitive 

Definitive 

Definitive 

Groundwater and 
aqueous field QC 
samples - VOCs 

Groundwater and 
aqueous field QC 
samples - SVOCs 

Groundwater and 
aqueous field QC 
samples - Metals 

Gas Chromatograph 
(GC)/ Mass 

Spectrometer (MS) 

GC/MS 

Inductively Coupled 
Plasma (ICP)/MS 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Appendix L List Analytes 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD (subject SOP to address VOCs by SW-846 
Method 8260B)/TBD/TBD 

TBD (subject SOP to address EDB and DBCP 
by SW-846 Method 8011VTBD/TBD 

TBD (subject SOP to address SVOCs by 

SW-846 Method 8270D)/TBD/TBD 

TBD (subject SOP to address Pesticides by 

SW-846 Method 8081B)/TBD/TBD 

TBD (subject SOP to address PCBs by SW-846 
Method 8082A)/TBD/TBD 

TBD (subject SOP to address Herbicides by 

SW-846 Method 8151A)/TBD/TBD 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Groundwater and 
aqueous field QC 
samples - VOCs 

Groundwater and 
aqueous field QC 

samples - EDB and 
DBCP 

Groundwater and 
aqueous field QC 
samples - SVOCs 

Groundwater and 
aqueous field QC 

samples -
Pesticides 

Groundwater and 
aqueous field QC 
samples - PCBs 

Groundwater and 
aqueous field QC 

samples -
Herbicides 

GC/MS 

GC/Electron Capture 
Detector (ECD) 

GC/MS 

GC/ECD 

GC/ECD 

GC/ECD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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Lab SOP 
Number 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Title, Revision Date, and/or Number 

TBD (subject SOP to address Dioxins/Furans by 
SW-846 Method 8280B)/TBD/TBD 

TBD (subject SOP to address Metals by SW-846 
Method 6020A)/TBD/TBD 

TBD (subject SOP to address Mercury by 

SW-846 Method 7470A or 7472)/TBD/TBD 

TBD (subject SOP to address Total and 
Amenable Cyanide by SW-846 Method 
9012B)/TBD/TBD 

TBD (subject SOP to address Extractable 
Sulfides by SW-846 Method 9031 yTBD/TBD 

TBD (subject SOP to address Total Phenols by 
SW-846 Method 9066 or 9067)/TBD/TBD 

Definitive or 
Screening 

Data 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Definitive 

Matrix and 
Analytical 

Group 
Groundwater and 
aqueous field QC 

samples -
Dioxins/Furans 

Groundwater and 
aqueous field QC 
samples - Metals 

Groundwater and 
aqueous field QC 

samples - Mercury 

Groundwater and 
aqueous field QC 

samples - Total and 
Amenable Cyanide 

Groundwater and 
aqueous field QC 

samples -
Extractable Sulfides 

Groundwater and 
aqueous field QC 
samples - Total 

Phenols 

Instrument 

High-Resolution GC/ 
Low-Resolution MS 

(HRGC/LRMS) 

ICP/MS 

Cold Vapor Atomic 
Absorption (CVAA) 
Spectrophotometer 

or Flow Injection 
Mercury Analyzer or 

Anodic Stripping 
Voltammetry (ASV) 

Automated Ion 
Analyzer or 

Spectrophotometer 

Buret 

Colorimeter or 
Spectrophotometer 

Organization 
Performing 

Analysis 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Modified for 
Project Work? 

(Y/N) 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Enhanced MNA Parameters 

TBD 

TBD 

TBD (subject SOP to address Dissolved Gases 
by USEPA Method RSK-175 Modified )/TBD/TBD 

TBD (subject SOP to address Metabolic Acids 
[Volatile Fatty Acids] by Proprietary 
Method J/TBD/TBD 

Screening 

Screening 

Groundwater and 
aqueous field QC 

samples - Dissolved 
Gases 

Groundwater and 
aqueous field QC 

samples - Metabolic 
Acids 

GC/Flame Ionization 
Detector (FID) 

Ion Chromatography 
(IC) 

TBD 

TBD 

TBD 

TBD 
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Lab SOP 
Number 

TBD 

TBD 

TBD 

TBD 

Title, Revision Date, and/or Number 

TBD (subject SOP to address Anions by SW-
846 Method 9056A)/TBD/TBD 

TBD (subject SOP to address TOC by SW-846 
Method 9060A)/TBD/TBD 

TBD (subject SOP to address Dissolved Sulfide 
by Standard Method (SM) 4500SF)/TBD7TBD 

TBD (subject SOP to address Alkalinity by SM 
2320B)/TBD/TBD 

Definitive or 
Screening 

Data 

Screening 

Screening 

Screening 

Screening 

Matrix and 
Analytical 

Group 

Groundwater and 
aqueous field QC 
samples - Anions 
Groundwater and 
aqueous field QC 
samples - TOC 

Groundwater and 
aqueous field QC 

samples - Dissolved 
Sulfide 

Groundwater and 
aqueous field QC 

samples - Alkalinity 

Instrument 

IC 

TOC Analyzer 

Buret 

Buret/pH Meter 

Organization 
Performing 

Analysis 

TBD 

TBD 

TBD 

TBD 

Modified for 
Project Work? 

(Y/N) 

TBD 

TBD 

TBD 

TBD 
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SAP WORKSHEET NO. 24 -
(UFP-QAPP Manual Section 3.2.2) 

ANALYTICAL INSTRUMENT CALIBRATION TABLE 

Instrument 

GC/MS 
VOCs 

Calibration 
Procedure 

Tune Verification 
- Bromofluoro-
benzene (BFB) 

I C A L - A 
minimum of a five-
point calibration 
curve is prepared 
for all target 
analytes 

Initial Calibration 
Verification (ICV) 
- Second source 

Retention Time 
(RT) Window 
Position 
Establishment 

Evaluation of 
Relative Retention 
Times (RRTs) 

CCV 

Frequency of 
Calibration 

Prior to Initial 
Calibration (ICAL) and 
at the beginning of 
each 12-hour analytical 
sequence. 

Perform after major 
instrument 
maintenance and when 
Continuing Calibration 
Verification (CCV) is 
out of criteria, prior to 
sample analysis. 

Once after each ICAL. 
prior to beginning a 
sample run. 

Once per ICAL for each 
target analyte and 
surrogate. 

With each sample. 

Perform one per 12-
hour analysis period 
after tune and before 
sample analysis. 

Acceptance Criteria 

Musi meet the ion abundance criteria required by 
the method. No samples may be accepted without 
a valid tune. 

The average response factor (RF) for System 
Performance Check Compound (SPCCs) must be 
i 0.30 for chlorobenzene and 1,1,2,2-
tetrachloroethane, £0.1 for chloromethane, 
bromoform, and 1,1-dichloroethane. The relative 
standard deviation (RSD) for RFs for calibration 
check compounds (CCCs) must be £ 30%; and 
RSD for each analyte must be s 15%, or the linear 
regression correlation coefficient (r) must be £ 
0.995; or the coefficient of determination (r2) must 
be £ 0.99 (al least six standards). 

The percent recovery (%R) of all target analytes 
must be within 80-120% of true value. 

Position shall be set using the midpoint standard of 
the ICAL curve when ICAL is performed. On days 
when ICAL is not performed, the initial CCV is 
used. 

RRT of each target analyte must be within ± 0.06 
RRT units. 

The mean RF for SPCCs must be s 0.30 for 
chlorobenzene and 1,1,2,2-tetrachloroethane, 2 0.1 
for chloromethane, bromoform, and 1,1-
dichloroethane. The percent difference or percent 
drift (%D) for all target compounds and surrogates 
must be s 20%. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 
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Instrument 

GC/ECD 
EDB and DBCP 

GC/MS 
SVOCs 

Calibration 
Procedure 

I C A L - A 
minimum five-
point calibration is 
required. 

ICV 

CCV 

Tuning 

Breakdown Check 
(DDT only) 

ICAL - A 
minimum of a 5-
point calibration 
curve is analyzed 

ICV - Second 
source 

RT Window 
Position 
Establishment 

Evaluation of 
RRTs 

CCV 

Frequency of 
Calibration 

Calibrate the 
instrument when it is 
received and after a 
major change or if the 
daily calibration fails. 

Once after each ICAL. 

Analyze standard at the 
beginning and end of 
sequence and every 10 
field samples. 

Prior to ICAL and at the 
beginning of each 12-
hour analytical 
sequence. 

At the beginning of 
each 12-hour analytical 
sequence. 

After major 
maintenance; upon 
second consecutive 
failure of CCV 
standard. 

Once after each ICAL, 
prior to beginning a 
sample run. 

Once per ICAL for each 
target analyte and 
surrogate. 

With each sample. 

Daily before analysis 
and every 12 hours 
after the analysis of the 
tuning standard. 

Acceptance Criteria 

The %RSD must be S20%, or r must be a 0.995, or 
r2 must be a 0.99 (minimum of six points required 
for second order). 

The %R of all target analytes must be within 80-
120% of true value. 

The %D of all target analytes must be s 20 %. 

Must meet the ion abundance criteria required by 
the method. No samples may be accepted without 
a valid tune. 

The degradation must be s 20 % for DDT to verify 
inertness of the injection port. 

SPCC RFs must be above criteria in SOP; 

% RSD must be S 30 % for the CCCs; and 

Option 1: %RSD must be 515% for each target 
analyte. 

If not met, Option 2: r must be > 0.99. 

If not met, Option 3: r* must be > 0.99 (at least six 
standards). 

The % R of all target analytes must be within 80-
120% of the true value. 

SPCC RFs must be above criteria in SOP. 

Position will be set using the midpoint standard of 
the ICAL curve when ICAL is performed. On days 
when ICAL is not performed, the initial CCV is 
used. 

RRT of each target analyte must be within ± 0.06 
RRT units. 

SPCC RFs must be above criteria in SOP;. 

All target analytes and surrogates must be s 20% 
D. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 

TBD 
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Instrument 

GC/ECD 
Pesticides/PCBs 

GC/ECD 
Herbicides 

Calibration 
Procedure 

Breakdown Check 
(pesticides only) 

ICAL - A 
minimum of a 5-
point calibration 
curve is analyzed 

ICV - Second 
source 

CCV 

ICAL • A minimum 
of a five-point 
calibration is 
prepared for all 
target analytes 

ICV - Second 
Source 

CCV 

Frequency of 
Calibration 

At the beginning of 
each 12-hour period, 
prior to analysis of 
samples. 

After major instrument 
maintenance; upon 
failure of second 
consecutive CCV. 

Once after each ICAL, 
prior to beginning a 
sample run. 

After each 10 field 
samples and at the end 
of the analytical 
sequence. 

Upon instrument 
receipt, major 
instrument change, or 
when the CCV does 
not meet criteria. 

Once after each ICAL 
prior to sample 
analysis. 

Analyze standard at the 
beginning and end of 
sequence and after 
every 10 samples. 

Acceptance Criteria 

The degradation must be £ 15% of the total for both 
DDT and endrin to verify the inertness of the 
injection port. 

%RSD must be £ 20 % for all target analytes. 
If not met (Option 2): r must be a 0.995. 

The % R of all target analytes must be within 80-
120% of true value. 

The %D of all target analytes must be £20%. 

r2 must be 2 0.99 for six-point calibration. 

The % R of all target analytes must be within 80-
120% of true value. 

The % R of all target analytes must be within 80-
120% of true value. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 

TBD 
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Instrument 

HRGC/LRMS 
Dioxins/ 
Furans 

ICP-MS 
Metals 

Calibration 
Procedure 

Tune/Mass 
Resolution Check 

GC Column 
Performance 
Check Solution 

ICAL - a minimum 
of a five-point 
calibration is 
prepared for all 
target analytes 

CCV 

Tuning 

ICAL - A 
minimum of a 
one-point 
calibration curve 
is analyzed 

ICV-Second 
source 

Initial Calibration 
Blank (ICB) 

CCV 

Frequency of 
Calibration 

At the beginning and 
the end of each 
12-hour period of 
analysis. 

Prior to ICAL or CCV. 

Prior to sample 
analysis, as needed by 
the failure of CCV, and 
when a new lot is used 
as a standard source. 

At the beginning of 
each 12-hour period, 
and at the end of each 
analytical sequence. 

Prior to ICAL. 

Daily ICAL prior to 
sample analysis. 

Once after each ICAL, 
prior to beginning a 
sample run. 

Before beginning a 
sample sequence. 

After each 10 field 
samples and at the end 
of the analytical 
sequence. 

Acceptance Criteria 

Static resolving power must be 2 10,000 (10% 
valley) for identified masses per method and lock-
mass ion between lowest and highest masses for 
each descriptor and level of reference must be s 
10% full-scale deflection, per method. 

Peak separation between 2,3,7,8-TCDD and other 
TCDD isomers must result in a valley of £ 25% per 
method; and identification of all first and last eluters 
of the eight homologue RT windows and 
documentation by labeling (F/L) on the 
chromatogram; and absolute RTs for switching 
from one homologous series to the next a 10 
seconds for all components of the mixture. 

ion abundance ratios must be within limits specified 
in SOP; and signal-to-noise ratio (S/N) must be 210 
for all target analyte ions; and RSD must be £ 20% 
for RFs for all 17 unlabelled standards and 9 
labeled ISs. 

Ion abundance ratios must be in accordance with 
SOP; and RF (unlabelled standards) must be 
S 20% of average RF from ICAL; and RF (labeled 
standards) must be £ 30%D of average RF from 
ICAL 

Mass calibration must be £ 0.1 atomic mass units 
(amu) from the true value. Resolution must be 
<0.9 amu peak width at 10% peak height. For 
stability, RSD must be £ 5% for at least four 
replicate analyses. 

When calibration is performed using multi-level 
standards, r must be 2 0.995. 

The %R of all target analytes must be within 90-
110% of the true value. 

No analytes detected > LOD. 

The %R of all target analytes must be within 90-
110% of the true value. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 

TBD 
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Instrument 

ICP-MS 

Metals (cont.) 

CVAA or Mercury 
Analyzer or ASV 
Mercury 

Calibration 
Procedure 

Continuing 
Calibration Blank 
(CCB) 

Low-Level Check 
Standard 

Interference 
Check Standards 
( ICSs) - ICSAand 
ICSB 

I C A L - A 
minimum of a five-
point calibration 
curve is analyzed 

ICV - Second 
source 

ICB 

CCV 

CCB 

Frequency of 
Calibration 

After the initial CCV, 
after every 10 samples, 
and at the end of the 
sequence. 

Daily after ICAL and 
before samples. 

At the beginning of an 
analytical run. 

Daily ICAL prior to 
sample analysis. 

Once after each ICAL, 
prior to beginning a 
sample run. 

Before beginning a 
sample sequence. 

After each 10 field 
samples and at the end 
of the analytical 
sequence. 

After the initial CCV, 
after every 10 samples, 
and at the end of the 
sequence. 

Acceptance Criteria 

No analyte detected > LOD. 

The %R of all target analytes must be within 80-
120 % of the true value. 

The absolute value of ICS A recoveries must be 
<LOD and ICS B %Rs must be within 80-120% of 
the true value. 

r must be 20.995. 

The %R of mercury must be within 90-110% of the 
true value. 

No mercury detected > LOD. 

The %R of mercury must be within 90-110% of the 
true value. 

No mercury detected > LOD. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'11 

TBD 

TBD 
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Title: Corrective Action Groundwater Monitoring 
•~ Revision Number: 0 

Date: June 2011 

Instrument 

Automated Ion 
Analyzer or 
Spectrophoto
meter 
Total and 
Amenable 
Cyanide 

Buret 
Extractable 
Sulfides 

Colorimeter or 
Spectrophoto
meter 
Total Phenols 

Calibration 
Procedure 

I C A L - A 
minimum of a six-
point calibration 
curve is analyzed 

ICV - Second 
source 

ICV (distilled, high 
and low) 

ICB 

Low-Level Check 
Standard 

CCV 

Standardization 

ICV - Second 
Source 

CCV 

ICAL - A 
minimum 3 point 
calibration is 
required. 

Frequency of 
Calibration 

Daily prior to sample 
analysis. 

At the start of every 
sequence prepared 
fresh daily (undistilled), 
prior to sample 
analysis. 

Once per ICAL. 

After the ICV 
(undistilled). 

At the beginning and 
end of the analytical 
sequence. 

After each 10 field 
samples (undistilled) 
and at the end of the 
analytical sequence. 

Daily prior to sample 
analysis. 

After ICAL and prior to 
sample analysis. 

At beginning and end 
of each run sequence 
and after every 20 
samples. 

Calibrate the 
instrument every hour 
of continuous service. 

Acceptance Criteria 

r must be >0.995. All calibration standards must be 
distilled if samples are expected to contain sulfides. 

The %R of analyte must be within 85-115% of the 
true value. 

The %R must be within 85-115% of true value. 

The target analyte must be < LOQ. 

The %R of analyte must be within 80-120% of the 
true value. 

The %R of analyte must be within 85-115% of the 
true value. 

Standardized using 0.25 Normal sodium thiosuifate 
solution. 

The %R must be within 80-120% of true value. 

The %R must be within 80-120% of true value. 

The %RSD must be £20%, or r must be a 0.995, or 
r2 must be £ 0.99 (minimum of 6 points required for 
second order). 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 

TBD 

TBD 
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Site Name/Project Name: Russell Road Landfill 
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Date: June 2011 

Instrument 

GC/FID 
Dissolved Gases 
(Methane, 
Ethane, Ethene) 

GC/FID 
Dissolved Gases 
(Carbon Dioxide) 

Calibration 
Procedure 

ICAL - a minimum 
of a five-point 
calibration is 
prepared for all 
target analytes 

ICV - Second 
Source 

ICB 

CCV 

CCB 

ICAL - a minimum 
of a five-point 
calibration is 
prepared for all 
target analytes 

ICV - Second 
Source 

CCV 

Frequency of 
Calibration 

Upon instrument 
receipt, major 
instalment change, or 
when the CCV does 
not meet criteria. 

Once after each ICAL 
prior to sample 
analysis. 

Before beginning a 
sample sequence. 

Analyze standard at the 
beginning and end of 
sequence and after 
every 10 samples. 

After the initial CCV, 
after every 20 samples, 
and at the end of the 
sequence. 

Upon instrument 
receipt, major 
instrument change, or 
when the CCV does 
not meet criteria. 

Once after each ICAL 
prior to sample 
analysis. 

Analyze standard at the 
beginning and end of 
sequence and after 
every 10 samples. 

Acceptance Criteria 

The RSD for RFs for each target analyte must be 
£ 20%, or r must be > 0.995. 

The %R of all analytes must be within 80-120% of 
true value. 

All target analytes must be £ !4 LOQ. 

The %R of all target analytes must be within 80-
120% of true value. 

All target analytes must be £ V> LOQ. 

The RSD for RFs for each target analyte must be 
£ 20%, or r must be 2 0.995. 

The %R of all target analytes must be within 80-
120% of true value. 

The %R of all target analytes must be within 80-
120% of true value. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 

TBD 
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Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Instrument 

IC 
Metabolic Acids 

IC 
Anions 

Calibration 
Procedure 

ICAL - a minimum 
of a seven-point 
calibration is 
prepared 

ICV - Second 
Source 

CCV 

CCB 

ICAL - A 
minimum of a 
three-point 
calibration is 
prepared and 
establish linear 
calibration range 
for all target 
analytes 

ICV - Second 
Source 

CCV 

Frequency of 
Calibration 

Upon instrument 
receipt, major 
instrument change, or 
when the CCV does 
not meet criteria. 

Once after each ICAL 
prior to sample 
analysis. 

Analyze standard at the 
beginning and end of 
sequence and after 
every 20 samples. 

After the initial CCV, 
after every 20 samples, 
and at the end of the 
sequence. 

Upon instrument 
receipt, major 
instrument change, or 
when the CCV does 
not meet criteria. 

Once after each ICAL 
prior to sample 
analysis. 

Analyze standard at the 
beginning and end of 
sequence and after 
every 10 samples. 

Acceptance Criteria 

r2 must be 2 0.99. 

The %R of the target analytes must be within 85-
115% of true value. 

The %R of the target analytes must be within 85-
115% of true value. 

All target analytes must be £ LOQ. 

r must be a 0.995. 

The %R must be within 90-110% of true value and 
RTs must be within appropriate windows. 

The %R must be within 90-110% of true value and 
all target analytes must be within established RT 
windows. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD . 

SOP 
Reference'1' 

TBD 

TBD 
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Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

instrument 

TOC Analyzer 
TOC 

Buret 
Dissolved Sulfide 

Buret / pH Meter 
Alkalinity 

Calibration 
Procedure 

ICAL - a minimum 
of a 5-point 
calibration is 
prepared 

ICV - Second 
Source 

CCV 

Standardization 

ICV - Second 
Source 

CCV 

Standardization 

Buffer check 

Frequency of 
Calibration 

Upon instrument 
receipt, major 
instrument change, or 
when the CCV does 
not meet criteria. 

Once after each ICAL 
prior to sample 
analysis. 

Analyze standard at the 
beginning and end of 
sequence and after 
every 10 samples. 

Daily prior to sample 
analysis. 

After ICAL and prior to 
sample analysis. 

At beginning and and 
of each run sequence 
and after every 10 
samples. 

Daily prior to sample 
analysis. 

Check every 3 hours. 

Acceptance Criteria 

The RSD for RFs for the target analyte must be 
£ 20%, or r must be 2 0.995. 

The %R must be within 90-110% of true value. 

The %R must be within 90-110% of true value. 

Standardized using 0.25 Normal sodium thiosulfate 
solution. 

The %R must be within 80-120% of true value. 

The %R must De within 80-120% of true value. 

Standardize using pH 7 and pH 4, adjust as 
needed, and reread. Must be within SOP limits 
(i.e., ± 0.05 Standard Units) to proceed. 

Must be within SOP limits (i.e., ± 0.20 Standard 
Units). 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Person 
Responsible for CA 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 

TBD 

TBD 

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet No. 23). 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

SAP WORKSHEET NO. 25 - ANALYTICAL INSTRUMENT AND EQUIPMENT MAINTENANCE, TESTING, AND 
INSPECTION TABLE 

(UFP-QAPP Manual Section 3.2.3) 

Instrument/ 
Equipment 

GC/MS 

GC/ECD 

GC/MS 

GC/MS 

GC/ECD 

GC/ECD 

GC/ECD 

Maintenance Activity 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Test ing 
Act iv i ty 

VOCs 

EDB and 
DBCP 

SVOCs 

Low-Level 
PAHs 

Pesticides 

PCBs 

Herbicides 

Inspection 
Activity 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Frequency 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Acceptance 
Criteria 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Corrective 
Action 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Responsible 
Person 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1 ' 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Ins t rument / 
E q u i p m e n t 

HRGC/LRMS 

CVAA or 
Mercury 
Analyzer or 
ASV 

Analyzer or 
Spectrophoto
meter 

Buret 

Colorimeter or 
Spectrophoto
meter 

GC/FID 

GC/FID 

IC 

Main tenance Ac t i v i t y 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Test ing 
Ac t iv i ty 

Dioxins/ 
Furans 

Metals 

Mercury 

Total and 
Amonablo 
Cyanide 

Extractable 
Sulfides 

Total Phenols 

Dissolved 
Gases 
(Methane, 
Ethane, 
Ethene) 

Dissolved 
Gases 
(Carbon 
Dioxide) 

Metabolic 
Acids 

Inspect ion 
Ac t i v i t y 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Frequency 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Accep tance 
Cri ter ia 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Correc t ive 
Ac t i on 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Respons ib le 
Person 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference ' 1 ' 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
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Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Instrument/ 
Equipment 

IC 

TOC Analyzer 

Buret 

Buret/pH Meter 

Maintenance Activity 

TBD 

TBD 

TBD 

TBD 

Testing 
Activity 

Anions 

TOC 

Dissolved 
Sulfide 

Alkalinity 

Inspection 
Activity 

TBD 

TBD 

TBD 

TBD 

Frequency 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Prior to ICAL 
and/or as 
necessary. 

Acceptance 
Criteria 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Acceptable 
ICAL and CCV. 

Corrective 
Action 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Correct the 
problem and 
repeat ICAL 
or CCV. 

Responsible 
Person 

TBD 

TBD 

TBD 

TBD 

SOP 
Reference'1' 

TBD 

TBD 

TBD 

TBD 

1 Specify the appropriate reference letter or number from the Analytical SOP References table (Worksheet No. 23). 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

SAP WORKSHEET NO. 26 -- SAMPLE HANDLING SYSTEM 
(UFP-QAPP Manual Appendix A} 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization): FOL or designee/CA Monitoring Contractor 

Sample Packaging (Personnel/Organization): FOL or designee/CA Monitoring Contractor 

Coordination of Shipment (Personnel/Organization): FOL or designee/CA Monitoring Contractor 

Type of Shipment/Carrier: Overnight courier service (e.g., FedEx) 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization): Sample Custodians/TBD 

Sample Custody and Storage (Personnel/Organization): Sample Custodians/TBD 

Sample Preparation (Personnel/Organization): Preparation Laboratory Staff/TBD 

Sample Determinative Analysis (Personnel/Organization): GC, GC/MS, Metals, and Wet Chemistry Laboratory secrJons/TBD 

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection): A minimum of 45 days from sample receipt 

Sample Extract/Digestate Storage (No. of days from extraction/digestion): A minimum of 90 days from submittal of final report 

Biological Sample Storage (No. of days from sample collection): NA 

SAMPLE DISPOSAL 

Personnel/Organization: Sample Custodians/TBD 
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Project-Specific Sampling and Analysis Plan Title: Corrective Action Groundwater Monitoring 
Site Name/Project Name: Russell Road Landfill Revision Number: 0 
Site Location: MCB Quantico, Virginia Date: June 2011 

SAP WORKSHEET NO. 27 - SAMPLE CUSTODY REQUIREMENTS TABLE 
(UFP-QAPP Manual Section 3.3.3) ' 

Field Sample Custody Procedures 

Following sample collection into the appropriate bottleware, all samples will be immediately placed on ice 

in a cooler. The glass sample containers will be enclosed in bubble wrap to protect the bottleware during 

shipment. The cooler will be secured using strapping tape along with a signed custody seal. Sample 

coolers will be delivered to a local courier location for priority overnight delivery to the Subcontracted 

Laboratory for analysis. Samples will be preserved as appropriate based on the analytical method. The 

laboratory will provide pre-preserved sample containers for sample collection. Samples will be 

maintained at less than or equal to 6 °C until delivery to the laboratory. Proper custody procedures will be 

followed throughout all phases of sample collection and handling. 

Chain-of-custody protocols will be used throughout sample handling to establish the integrity of sample 

containers. These protocols will be used to demonstrate that the samples were handled and transferred 

in a manner that would eliminate possible tampering. 

Chain-of-Custody Procedures 

After collection, each sample will be maintained in the sampler's custody until formally transferred to 

another party (e.g., FedEx). For all samples collected, chain-of-custody forms will document the date and 

time of sample collection, the sampler's name, and the names of all others who subsequently held 

custody of the sample. Specifications for chemical analyses will also be documented on the chain-of-

custody form. 

Laboratory Sample Custody Procedures 

Chain-of-custody requirements are also documented with instructions contained in each shipment from 

the laboratory, which will be provided by the Subcontracted Laboratory at the time of laboratory selection. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

SAP WORKSHEET NO. 28 
(UFP-QAPP Manual Section 3.4) 

LABORATORY QC SAMPLES TABLE 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

Surrogates 

Laboratory 
Control 
Sample (LCS) 
[Laboratory 
Control 
Sample Duplicate 
(LCSD) not 
required] 

Internal Standards 
(IS) 

MS/MSD 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

VOCs 

SW-846 6260B/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

Ail field and QC samples. 
The number of surrogates 
is laboratory specific 
(TBD). 

One per batch of 20 
samples or less per matrix. 

Every field sample, 
standard, and QC sample. 
The number of ISs is 
laboratory specific (TBD). 

One per batch of 20 
samples or less per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be s % LOQ, 
except common lab contaminants, 
which must be < LOQ. 

Percent recovery (%R) must be 
within laboratory statistically-derived 
or Department of Defense (DoD) 
Quality Systems Manual (QSM) 
acceptance limits (Version 4.1 or 
current). 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be s 30% (for LCS/LCSD, 
if analyzed). 

RTs for each IS must be within + 30 
seconds and the responses must be 
within -50% to +100% of ICAL mid
point standard. 

%R should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be S 30%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

CA 

TBD 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
f o rCA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

OQI 

Bias/Contamination 

Accuracy/Bias 

Accuracy/Bias 

Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy 

(MPCs 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 

(LCSD Not 
Required) 

MS/MSD 

Second Column 
Confirmation 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

EDB and DBCP 

SW-846 8011/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

All positive results must be 
confirmed. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be < V4 LOQ. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be s 30% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be =S 30%. 

Results between primary and second 
column must be RPD £ 40%. Report 
the higher of the two concentrations, 
unless there is interference. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias/Contamination 

Accuracy/Bias 
Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Revision Number: 0 
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Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

Surrogates 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 
SVOCs 

SW-846 8270D/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

All field and QC samples. 
The number of surrogates 
are laboratory specific 
(TBD). 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

MethooVSOP QC Acceptance 
Limits 

All target analytes must be s Vi LOQ, 
except common lab contaminants, 
which must be < LOQ. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be s 30% (for LCS/LCSD. 
if analyzed). 
%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be s 30%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias/Contamination 

Accuracy/Bias 

Accuracy/Bias 
Precision also, if 
LCSD is analyzed 

Accuracy/Bias 
Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

Surrogates 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Second Column 
Confirmation 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Pesticides 

SW-846 8081B/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

All field and QC samples. 
The number of surrogates 
are laboratory specific 
(TBD). 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

All positive results must be 
confirmed. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be £ % LOQ. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be £ 30% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be £30%. 

Results between primary and second 
column - RPD must be £ 40%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias/Contamination 

Accuracy/Bias 

Accuracy/Bias 
Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Act ion Groundwater Monitoring 
Revision Number 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

Surrogates 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Second Column 
Confirmation 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

PCBs 

SW-846 8082A/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

All field and QC samples. 
The number of surrogates 
are laboratory specific 
(TBD). 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

All positive results must be 
confirmed. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be s V4 LOQ. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be s 30% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be £ 30%. 

Results between primary and second 
column - RPD must be S 40%, 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Accuracy/Bias 

Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

Surrogates 

LCS 
(LCSD Not 
Required) 

IS 

MS/MSD 

Second Column 
Confirmation 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Herbicides 

SW-846 8151A/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

All field and QC samples. 
The number of surrogates 
are laboratory specific 
(TBD). 

One per batch of 20 
samples or less per matrix. 

Every field sample, 
standard, and QC sample. 
The number of ISs are 
laboratory specific (TBD). 

One per batch of 20 
samples or less per matrix. 

All positive results must be 
confirmed. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be £ Vi LOQ. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be £ 30% (for LCS/LCSD, 
if analyzed). 

RTs for each IS must be within + 30 
seconds and the responses must be 
within -50% to +100% of ICAL mid
point standard. 

%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be £ 30%. 

Results between primary and second 
column - RPD must be £ 40%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

TBO 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Accuracy/Bias 
Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

IS 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Duplicate Sample (if 
no MSD or LCSD) 

Results between the 
EDL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Dioxins/Furans 

SW-846 8280B/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

Every field sample, 
standard, and QC sample. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 or 
fewer samples per matrix. 

NA. 

Metnod/SOP QC Acceptance 
Limits 

All target analytes must be £ LOQ 
(OCDD is considered a common 
laboratory contaminant and treated 
accordingly). 

The %R for each IS must be within 
40-135%, per the method. 

The %R must be within 40-135%, per 
DoD QSM. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acQsptana» limits (Version 4.1 or 
current). 

RPD must be £ 20% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be £ 20%. 

RPD between the original sample 
and duplicate must be £25%. 

Apply "J" qualifier lo results detected 
between EDL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Accuracy/Bias 

Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

IS 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Duplicate Sample 

ICP Serial Dilution 

Post-Digestion 
Spike 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Metals 

SW-846 6020A/ TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

Every sample. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 or 
fewer samples per matrix 
(if MSD is not Included). 

One per batch of 20 or 
fewer samples per matrix 
on failure of MS/MSD. 

When serial dilution test 
fails or when all analyte 
concentrations are <50 x 
LOD. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be £ '/J LOQ, 
except common lab contaminants, 
which must be < LOQ. 

IS intensity must be within 30-120% 
of intensity of the IS in the ICAL. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be S 20% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should' 
be £ 20%, if MSD is analyzed. 

RPD between duplicate samples 
should be £20%, if both results are 
>5x LOQ. 

The 5-fold dilution result must agree 
within 110%D of the original sample 
result. 

The %R must be within 75-125% of 
expected value to verify the absence 
of an interference. Spike addition 
should produce a concentration of 
10-100x LOQ. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Precision 

Accuracy/Bias 

Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Precision 

Accuracy / Bias 

Precision 

Accuracy / Bias 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

041102/P(WS#28) Page 97 of 123 CTO JU06 



Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Duplicate Sample 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Mercury 

SW-846 7470A or 7472/ 
TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 or 
fewer samples per matrix 
(if MSD is not included). 

NA. 

Method/SOP QC Acceptance 
Limits 

Target analyte must be £ Vi LOQ. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be s 20% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD between MS and MSD should 
be £ 20%. 

RPD between duplicate samples 
should be £20%, if both results are 
>5x LOQ. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD . 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 
Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Duplicate Sample 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Total and Amenable 
Cyanide 

SW-846 9012B/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 or 
fewer samples per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

Target analyte must be < Vz LOQ. 

%Rs must be within laboratory 
statistically derived or DoD QSM 
acceptance limits (Version 4.1 or 
current). 

RPD must be £ 20% (for LCS/LCSD, 
if analyzed). 

%Rs should be within 80-120%, if 
sample < 4x spike added. 

RPD between MS and MSD should 
be £ 20%. 

RPD between duplicate samples 
should be £20%, if both results are 
>5x LOQ; or within ± the LOQ, if the 
concentration is < 5x LOQ. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 

MS/MSD 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Extractable Sulfides 

SW-846 9031/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

Target analyte must be £ V4 LOQ. 

%Rs must be within laboratory 
statistically derived acceptance limits. 

%Rs should be within laboratory 
statistically derived acceptance limits. 
RPD between MS and MSD should 
be £ 30%. 

Apply "J* qualifier to results detected 
between DL and LOQ, 

Corrective 
Action 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 
Contamination 

Accuracy/Bias 

Accuracy/Bias 
Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 

MS/MSD 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Total Phenols 

SW-846 9066 or 9067/ 
TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix, 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

-
Method/SOP QC Acceptance 

Limits 

All target analytes must be £ 'A LOQ. 

%Rs must be within laboratory 
statistically derived acceptance limits. 

%Rs should be within laboratory 
statistically derived acceptance limits. 

RPD between MS and MSD should 
be £ 30%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011-

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Dissolved Gases 

USEPA RSK-175 Modified/ 
TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be <'/z LOQ. 

%Rs must be within laboratory 
statistically derived acceptance limits. 

RPD must be s 20% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived acceptance limits. 
RPD between MS and MSD should 
be £ 20%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 
Contamination 

Accuracy/Bias 
Precision also, if 
LCSD is analyzed 

Accuracy/Bias 
Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Metabolic Acids 

Proprietary Method/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be <Vi LOQ. 

%Rs must be within laboratory 
statistically derived acceptance limits. 

RPD must be £ 30% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived acceptance limits. 

RPD between MS and MSD should 
be £ 30%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Sample Duplicate 
(Replicate) 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Anions 

SW-846 9056A/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per every 10 samples. 

NA. 

Method/SOP QC Acceptance 
Limits 

All target analytes must be <V4 LOQ. 

%Rs must be within laboratory 
statistically derived acceptance limits 
(not to exceed 80-120 %R). 

RPD must be £ 15% (for LCS/LCSD, 
if analyzed). 

%Rs must be within laboratory 
statistically derived acceptance limits 
(not lo exceed 80-120 %R). 

RPD between MS and MSD should 
be £15%. 

RPD must be £ 10%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number 0 

Date: June 2011 

Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 
(LCSD Not 
Required) 

MS/MSD 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

TOC 

SW-846 9060A/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

Target analyte must be <VJ LOQ. 

%Rs must be within laboratory 
statistically derived acceptance limits. 

RPD must be £ 20% (for LCS/LCSD, 
if analyzed). 

%Rs should be within laboratory 
statistically derived acceptance limits. 
RPD between MS and MSD should 
be £ 20%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 
Precision also, if 
LCSD is analyzed 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 

Duplicate Sample 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Dissolved Sulfide 

SM 4500S* F/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

Target analyte must be < LOQ. 

Method specified - %R must be 
within 80-120%R. 

RPD should be £20%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 
Contamination 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 
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Matrix 

Analytical Group 

Analytical Method/ 
SOP Reference 

QC Sample 

Method Blank 

LCS 

Duplicate Sample 

Results between the 
DL and LOQ 

Groundwater and Aqueous 
Field QC Samples 

Alkalinity 

SM 2320B/TBD 

Frequency/Number 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

One per batch of 20 
samples or less per matrix. 

NA. 

Method/SOP QC Acceptance 
Limits 

Target analyte must be £ !4 LOQ. 

%R must be within 80-120%R. 

RPD should be £20%. 

Apply "J" qualifier to results detected 
between DL and LOQ. 

Corrective 
Action 

TBD 

TBD 

TBD 

None 

Person(s) Responsible 
for Corrective Action 

TBD 

TBD 

TBD 

TBD 

Data Quality 
Indicator (DQI) 

Bias 

Contamination 

Accuracy/Bias 

Precision 

Accuracy 

Measurement Performance 
Criteria (MPCs) 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

Same as QC Acceptance 
Limits. 

041102/P(WS#28) Page 107 of 123 CTO JU06 



Project-Specific Sampling and Analysis Plan 
Site Name/Project Name: Russell Road Landfill 
Site Location: MCB Quantico, Virginia 

Title: Corrective Action Groundwater Monitoring 
Revision Number: 0 

Date: June 2011 

SAP WORKSHEET NO. 29 -
(UFP-QAPP Manual Section 3.5.1) 

PROJECT DOCUMENTS AND RECORDS TABLE 

Document 

Field Documents 
Field Logbook (and sampling notes) 
Field Sample Forms (e.g., boring logs, sample log sheets, drilling 
logs, etc.) 
Chain-of-Custody Records 
Sample Shipment Air Bills 
Equipment Calibration Logs 
Photographs 
FTMR Forms 
This SAP 
Field Sampling SOPs 
HASP 

Laboratory Documents 
Sample Receipt, Custody, and Tracking Records 
Equipment Calibration Logs 
Analysis Run Logs 
Corrective Action Forms 
Reported Results for Standards, QC Checks, and QC Samples 
Raw Data 
Data Completeness Checklists 

Assessment Findinqs 
All versions of the SAP 
All letter and e-mail correspondence with regulatory agencies, 
including approvals and comments 
Field Sampling Audit Checklist (if conducted) 
Analytical Audit Checklist (if conducted) 
Data Validation Memoranda (includes tabulated data summary forms) 

Reports 
Annual MCB Quantico - CA Monitoring Reports 
Semi-Annual MCB Quantico - CA Monitoring Reports 

Where Maintained 

Field documents will be maintained in the CA Monitoring Contractor 
project file; results will be discussed in the project report. 

This SAP will be maintained in the CA Monitoring Contractor project file 
and will also be uploaded into NIRIS. 

Laboratory documents will be included in the hardcopy and Portable 
Document Format (PDF) deliverables from the laboratory. Laboratory 
data deliverables will be maintained in the CA Monitoring Contractor 
project file (hardcopies) and electronic database (electronic data). 

All assessment documents will be maintained in the CA Monitoring 
Contractor project file. 

All versions of the CA Monitoring Reports and all support documents (e.g., 
Data Validation Reports) will be stored in hardcopy format in the CA 
Monitoring Contractor project file and electronically and submitted to the 
Navy via NIRIS for the Administrative Record. 
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SAP WORKSHEET NO. 30 - ANALYTICAL SERVICES TABLE 
(UFP-QAPP Manual Section 3.5.2.3) 

Matrix 

Groundwater 
and Aqueous 
Field QC 
Samples 

Analytical Group 

VOCs 

EDB and DBCP 

SVOCs 

Pesticides 

PCBs 

Herbicides 

Dioxins/Furans 

Metals 

Mercury 
Total and 
Amenable Cyanide 

Extractable 
Sulfides 

Total Phenols 

Dissolved Gases 

Metabolic Acids 

Anions 

TOC 

Dissolved Sulfide 

Alkalinity 

Sample 
Locations/ 

ID Numbers 

See Worksheet 
No. 18 

Analytical 
Method 

SW-846 8260B 

SW-846 8011 

SW-846 8270D 

SW-846 8081B 

SW-846 8082A 

SW-846 8151A 

SW-846 8280B 

SW-846 6020A 

SW-846 7470A or 7472 

SW-846 9012B 

SW-846 9031 

SW-846 9066 or 9067 

USEPA RSK-175 
Modified 

Proprietary Method 

SW-846 9056A 

SW-846 9060A 

SM 4500S2" F 

SM 2320B 

Data Package 
Turnaround Time 

21 calendar days 

Laboratory/ 
Organization 

(name and address, 
contact person and 
telephone number) 

TBD 

Backup Laboratory/ 
Organization 

(name and address, 
contact person and 
telephone number) 

NA 
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SAP WORKSHEET NO. 31 -
(UFP-QAPP Manual Section 4.1.1) 

PLANNED PROJECT ASSESSMENTS TABLE 

Assessment 
Type 

Laboratory 
Systems 
Audit(12> 

Frequency 

Every 2 
years 

Internal 
or 

External 

External 

Organization 
Performing 

Assessment 

DoD 
Environmental 
Laboratory 
Approval 
Program 
(ELAP) 
Accrediting 
Body 

Person(s) 
Responsible for 

Performing 
Assessment 

(title and 
organizational 

affiliation) 

DoD ELAP Auditor 

Person(s) Responsible 
for Responding to 

Assessment Findings 
(title and organizational 

affiliation) 

Laboratory QAM, TBD 

Person(s) 
Responsible for 
Identifying and 
Implementing 

Corrective Actions 
(title and 

organizational 
affiliation) 

Laboratory QAM or 
Laboratory 
Manager, TBD 

Person(s) 
Responsible for 

Monitoring 
Effectiveness of 

Corrective Action 
(title and 

organizational 
affiliation) 

Laboratory QAM or 
Laboratory Manager, 
TBD 

1 A laboratory will be selected that has successfully completed the laboratory evaluation process required as part of the DoD ELAP and as 
described in the DoD QSM. A copy of the DoD ELAP certification letter will be submitted by the Navy or the Navy's CA Monitoring Contractor 
along with laboratory SOPs and field sampling SOPs after a laboratory is selected. The laboratory must also be VELAP accredited. 

2 At the request of VDEQ, an Example Laboratory Quality Assurance Plan has been included as Appendix D. 
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SAP WORKSHEET NO. 32 - ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES 
(UFP-QAPP Manual Section 4.1.2) 

Assessment 
Type 1 

Laboratory 
Systems Audit 

Nature of 
Deficiencies 

Documentation 

Written audit 
report 

Individual(s) Notified 
of Findings 
(name, title, 

organization) 

TBD, Laboratory QA 
Manager, TBD 

Time Frame of 
Notification 

Specified by DoD 
ELAP Accrediting 
Body 

Nature of 
Corrective 

Action 
Response 

Documentation 

Letter 

Individual(s) Receiving 
Corrective Action 

Response 
(name, title, organization) 

DoD ELAP Accrediting Body 

Time Frame for 
Response 

Specified by DoD 
ELAP Accrediting 
Body 

Audits are scheduled at the program level and may or may not include this project. 
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SAP WORKSHEET NO. 33 - QA MANAGEMENT REPORTS TABLE 
(UFP QAPP Manual Section 4.2) 

Type of Report 

Data Validation Report 

Project Monthly Progress 
Report 

Laboratory QA Report 

Frequency 
(daily, weekly monthly, 

quarterly, annually, etc.) 

Per Sample Delivery Group 
(SDG) 

Monthly for duration of the 
project 

When significant plan 
deviations result from 
unanticipated 
circumstances 

Projected Delivery Date(s) 

After validation is complete 

Monthly 

Immediately upon detection 
of problem (on the same day) 

Person(s) Responsible for 
Report Preparation 

(title and organizational 
affiliation) 

DVM or designee, CA 
Monitoring Contractor 

PM, CA Monitoring Contractor 

Laboratory PM, TBD 

Report Recipient(s) 
(title and organizational affiliation) 

PM, CA Monitoring Contractor; 
project file 

Navy RPM, Navy; PM, CA 
Monitoring Contractor; QAM, CA 
Monitoring Contractor; Program 
Manager, CA Monitoring Contractor; 
project file 

PM, CA Monitoring Contractor; 
project file 
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SAP WORKSHEET NO. 34 -
(UFP-QAPP Manual Section 5.2.1) 

VERIFICATION (STEP I) PROCESS TABLE 

Verification 
Input 

Chain-of-Custody 
Forms 

SAP/Field Logs/ 
Analytical Data 
Packages 

SAP/Analytical 
SOPs/Analytical 
Data Packages 

SAP/Laboratory 
SOPs/Raw Data/ 
Applicable 
Control Limits 
Tables 

SAP Sample 
Tables/Chain-of-
Custody Forms 

Description 

The CA Monitoring Contractor FOL or designee will review and sign each chain-of-
custody form to verify that all samples listed are included in the shipment to the 
laboratory and that the sample information is accurate. The chain-of-custody forms 
will be signed by the sampler, and a copy will be retained for the project file, CA 
Monitoring Contractor PM, and CA Monitoring Contractor Data Validator. 

The Laboratory Sample Custodian will review the sample shipment for 
completeness and Integrity and will sign accepting the shipment. The CA Monitoring 
Contractor Data Validator will check that the chain-of-custody form was signed and 
dated by the CA Monitoring Contractor FOL or designee relinquishing the samples 
and also by the Laboratory Sample Custodian receiving the samples for analyses. 

Ensure that all sampling SOPs were followed. Verify that deviations have been 
documented and that MPCs have been achieved. Particular attention should be 
given to verifying that samples were correctly identified, that sampling location 
coordinates are accurate, and that documentation establishes an unbroken trail of 
documented chain of custody from sample collection to report generation. Verify 
that the correct sampling and analytical methods/SOPs were applied. Verify that the 
sampling plan was implemented and carried out as written and that any deviations 
are documented. 

Ensure that all laboratory SOPs were followed. Verify that the correct analytical 
methods/SOPs were applied. 

Establish that all method QC samples were analyzed and in control as listed in the 
analytical SOPs. If method QA is not in control, the Laboratory QAM will contact the 
CA Monitoring Contractor PM for guidance prior to report preparation. 

Verify that all proposed samples listed in the SAP tables have been collected. 

Internal/ 
External 

Internal 

Internal/ 

External 

Internal 

Internal 

Internal 

Internal 

Responsible for Verification 
(name, organization) 

FOL and field crew, CA Monitoring 
Contractor 

1 - Laboratory Sample Custodian, 
TBD 
2 - Project Chemist or Data 
Validator, CA Monitoring Contractor 

PM, FOL, or designee, CA 
Monitoring Contractor 

Laboratory QAM, TBD 

Laboratory QAM, TBD 

FOL and field crew, CA Monitoring 
Contractor 
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Verification 
Input 

Sample Log 
Sheets 

SAP/Chain-of-
Custody Forms 

Analytical Data 
Packages 

Electronic Data 
Deliverables 
(EDDs)/ 
Analytical Data 
Packages 

Description 

Verify that information recorded on the log sheets is accurate and complete and that 
the log sheets are maintained at the project office. 

Verify that field QC samples listed in Worksheet No. 20 were collected as required. 

AH analytical data packages will be verified internally for completeness by the 
laboratory performing the work. The Laboratory QAM will sign the case narrative for 
each data package. 

Verify that the data package contains all the elements required by the Functional 
Guidelines and laboratory scope of work. Missing information will be requested from 
the laboratory, and validation will be suspended until missing data are received. 

The electronic data will be compared to the chain-of-custody form and hard-copy 
data package to verify accuracy and completeness. Laboratory analytical results 
will be verified and compared to the electronic analytical results for accuracy. 
Sample results will be evaluated for laboratory contamination and will be qualified 
for false positives using the laboratory method/preparation blank summaries. 
Positive results reported between the detection limit (DL) and LOQ will be qualified 
as estimated. Extraneous laboratory qualifiers will be removed during the validation 
process. 

Internal/ 
External 

Internal 

Internal 

Internal 

External 

External 

Responsible for Verification 
(name, organization) 

PM, FOL, or designee, CA 
Monitoring Contractor 

FOL or designee, CA Monitoring 
Contractor 

Laboratory QAM, TBD 

Project Chemist or Data Validator, 
CA Monitoring Contractor 

Project Chemist or Data Validator, 
CA Monitoring Contractor 
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SAP WORKSHEET NO. 35 - VALIDATION (STEPS IIA AND MB) PROCESS TABLE 
(UFP-QAPP Manual Section 5.2.2) (Figure 37 UFP-QAPP Manual) (Table 9 UFP-QAPP Manual) 

Step lla/llb 

lla 

Ha 

lla/llb 

Validation Input 

SAP/Sample Log 
Sheets r 

Chain-of-Custody 
Forms 

SAP/Laboratory 
Data Packages/ 
EDDs 

Description 

Ensure that sample locations are correct and in accordance with the SAP proposed 
locations. Document any discrepancies in the final report. 

Ensure that the custody and integrity of the samples were maintained from collection 
to analysis and that the custody records are complete and any deviations are 
recorded. Review that the samples were shipped and store at the required 
temperature and that the sample pH for chemically preserved samples met the 
requirements listed in Worksheet No. 19. Ensure that the analyses were performed 
within the holding times listed in Worksheet No. 19. 

Ensure that the laboratory QC samples listed in Worksheet No. 28 were analyzed and 
that the MPCs listed in Worksheet No. 12 were met for ail field samples and QC 
analyses. Check that specified field QC samples were collected and analyzed and 
that the analytical QC criteria set up for this project were met. 

Check the field sampling precision by calculating the RPD for field duplicate samples. 
Check the laboratory precision by reviewing the RPD or %D values from laboratory 
duplicate analyses, MS/MSDs, and LCS/LCSDs, if available. Ensure compliance with 
the methods and project MPCs accuracy goals listed in Worksheet No. 12. 

Check that the laboratory recorded the temperature at sample receipt and the pH of 
the chemically preserved samples to ensure sample integrity from sample collection to 
analysis. 

Review the chain-of-custody forms generated in the field to ensure that the required 
analytical samples have been collected, appropriate sample identifications have been 
used, and correct analytical methods have been applied. The CA Monitoring 
Contractor Data Validator will verify that elements of the data package required for 
validation are present, and if not, the laboratory will be contacted and the missing 
information will be requested. Validation will be performed as per Worksheet No. 36. 
Check that all data have been transferred correctly and completely to the final 
database. 

Responsible for 
Validation (name, 

organization) 

PM, FOL, or designee, 
CA Monitoring 
Contractor 

Project Chemist or Data 
Validator, CA Monitoring 
Contractor 

Project Chemist or Data 
Validator, CA Monitoring 
Contractor 
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Step lla/llb 

lib 

Validation Input 

SAP/Laboratory 
Data Packages/ 
EDDs 

Description 

Ensure that the project LOQs listed in Worksheet No. 15 were achieved. 

Discuss the impact on reported DLs due to matrix interferences or sample dilutions, 
performed because of the high concentration of one or more other contaminants, on 
the other target compounds reported as non-detected. Document this usability issue 
and inform the CA Monitoring Contractor PM. Review and add PSLs to the laboratory 
EDDs. Flag samples and notify the CA Monitoring Contractor PM of samples that 
exceed PALs listed in Worksheet No. 15. 

Ensure that all QC samples specified in the SAP were collected and analyzed and that 
the associated results were within prescribed SAP acceptance limits. Ensure that QC 
samples and standards prescribed in analytical SOPs were analyzed and within the 
prescribed control limits. If any significant QC deviations occur, the Laboratory QAM 
will have contacted the CA Monitoring Contractor PM. 

Summarize deviations from methods, procedures, or contracts in the Data Validation 
Report. Determine the impact of any deviation from sampling or analytical methods 
and SOPs requirements and matrix interferences effect on the analytical results. 
Qualify data results based on method or QC deviation and explain all data 
qualifications. Print a copy of the project database qualified data depicting data 
qualifiers and data qualifier codes that summarize the reasons for data qualifications. 
Determine if the data met the MPCs and determine the impact of any deviations on the 
technical usability of the data. 

Responsible for 
Validation (name, 

organization) 

Project Chemist or Data 
Validator, CA Monitoring 
Contractor 
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SAP WORKSHEET NO. 36 - ANALYTICAL DATA VALIDATION (STEPS HA AND IIB) SUMMARY TABLE 
(UFP-QAPP Manual Section 5.2.2.1) 

Step Ha/ 
l ib 

Ma and Mb 

Ha and lib 

Matrix 

Groundwater 

Groundwater 

Analytical 
Group 

VOCs (including 
EDB and DBCP), 
SVOCs, 
Pesticides, PCBs, 
and Herbicides 

Metals (including 
Mercury), Total 
and Amenable 
Cyanide, 
Extractable 
Sulfides, and 
Total Phenols 

Validation Criteria 

Limited data validation* will be performed using criteria for SW-
846 Methods 8260B, 8011, 8270D, 8081B, 8082A, and 8151A 
listed in Worksheets Nos. 12,15, 24, 25, and 28 and the current 
DoD QSM, unless anomalies or issues are evident with the data 
set. 

If formal data validation is deemed necessary, a full (Level IV) 
data validation will be performed using criteria for SW-846 
Methods 8260B, 8011, 8270D, 8081B, 8082A, and 8151A listed 
in Worksheets Nos. 12, 15, 24, 25, and 28 and the current DoD 
QSM. The logic outlined in the Region III Modifications to the 
National Functional Guidelines for Organic Data Review 
(USEPA, 1994) should be used to apply qualifiers to data. 

Limited data validation* will be performed using criteria for SW-
846 Methods 6020A, 7470A or 7472, 9012B, 9031, and 9066 or 
9067 listed in Worksheets Nos. 12, 15, 24, 25, and 28 and the 
current DoD QSM, unless anomalies or issues are evident with 
the data set. 

If formal data validation is deemed necessary, a full (Level IV) 
data validation will be performed using criteria for SW-846 
Methods 6020A, 7470A or 7472, 9012B, 9031, and 9066 or 
9067 listed in Worksheets Nos. 12, 15, 24, 25, and 28 and the 
current DoD QSM. The logic outlined in the Region III 
Modifications to the Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses (USEPA, 1993) 
should be used to apply qualifiers to data. 

Data Validator 
(title and organizational 

affiliation) 

Data Validator, CA 
Monitoring Contractor 

Data Validator, CA 
Monitoring Contractor 
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Step Ha/ 
lib 

Ha and lib 

Ha and lib 

Matrix 

Groundwater 

Groundwater 

Analytical 
Group 

Dioxins/Furans 

Dissolved Gases, 
Metabolic Acids, 
Anions, TOC, 
Dissolved Sulfide, 
and Alkalinity 

Validation Criteria 

Limited data validation* will be performed using criteria for SW-
846 Methods 8280B listed in Worksheets Nos. 12,15, 24, 25, 
and 28 and the current DoD QSM, unless anomalies or issues 
are evident with the data set. 

If formal data validation is deemed necessary, a full (Level IV) 
data validation will be performed using criteria for SW-846 
Method 8280B listed in Worksheets Nos. 12, 15, 24, 25, and 28 
and the current DoD QSM. The logic outlined in the Region III 
Draft Dioxin/Furan Data Validation Guidance (USEPA, 1999) 
and USEPA National Functional Guidelines for Dioxins/Furans 
(2005b) should be used to apply qualifiers to data. 

Data validation will not be performed on analytical groups that 
are only needed to support MNA evaluation. 

Data Validator 
(title and organizational 

affiliation) 

Data Validator, CA 
Monitoring Contractor 

Data Validator, 
Contractor 

Limited data validation. Limits the data review to specific review parameters (data completeness/data verification, holding times, calibrations, 
blank contamination, and DLs) to determine gross deficiencies only. The limited data validation is best expressed as a review to preclude the 
possibility of false negatives and to eliminate false positives. Raw data are not evaluated, and sample result verification is not conducted. A 
formal report, similar to a full data validation report, is prepared, but the scope is more limited than a full validation report. The data packages 
provided by the laboratory wilt be expansive enough to allow future complete formal data validation, if necessary. 

Note that data validation must be completed within 45 days of the data being available from the laboratory performing the analysis, as required 
by the RCRA Permit. 
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SAP WORKSHEET NO. 37 -- USABILITY ASSESSMENT 
(UFP-QAPP Manual Section 5.2.3) 

Data Usability Assessment 

The usability of the data directly affects whether project objectives can be achieved. The following 
characteristics will be evaluated at a minimum. The results of these evaluations will be included in the 
CA Groundwater Monitoring Report. The characteristics will be evaluated for multiple concentration 
levels if the evaluator determines that this is necessary. To the extent required by the type of data 
being reviewed, the assessors will consult with other technically competent individuals to render sound 
technical assessments of these DQI characteristics. 

Completeness 

The CA Monitoring Contractor FOL acting on behalf of NAVFAC Washington and MCB Quantico will 
prepare a table listing planned samples/analyses and collected samples/analyses. If deviations from 
the scheduled samples or analyses are identified, the CA Monitoring Contractor PM and Project Risk 
Assessor will determine whether the deviations compromise the ability to meet project objectives, if 
they do, the CA Monitoring Contractor PM will consult with the Navy RPM and other Project Team 
members, as necessary (determined by the Navy RPM), to develop appropriate CAs. 

Precision 

The CA Monitoring Contractor Project Chemist acting on behalf of the NAVFAC Washington and MCB 
Quantico will determine whether precision goals for field duplicates and laboratory duplicates were met. 
This will be accomplished by comparing duplicate results to precision goals identified in Worksheet Nos. 
12 and 28. This will also include a comparison of field and laboratory precision with the expectation that 
laboratory duplicate results will be no less precise than field duplicate results. If the goals are not met 
or if data have been flagged as estimated (J qualifier), limitations on the use of the data will be 
described in the CA Groundwater Monitoring Report. 

Accuracy 

The CA Monitoring Contractor Project Chemist acting on behalf of NAVFAC Washington and MCB 
Quantico will determine whether the accuracy/bias goals were met for project data. This will be 
accomplished by comparing %Rs of LCS, LCSD, MS, MSD, and surrogate compounds to accuracy 
goals identified In Worksheet No. 28. This assessment will include an evaluation of field and laboratory 
contamination; instrument calibration variability; and analyte.recoveries for surrogates, MSs, and LCSs.. 
If the goals are not met, limitations on the use of the data will be described in the CA Groundwater 
Monitoring Report. Bias of the qualified results and a description of the impact of identified non
compliances on a specific data package or on the overall project data will be described in the CA 
Groundwater Monitoring Report. 

Representativeness 

An CA Monitoring Contractor Project Scientist identified by the CA Monitoring Contractor PM and acting 
on behalf of NAVFAC Washington and MCB Quantico will determine whether the data are adequately 
representative of intended populations, both spatially and temporally. This will be accomplished by 
verifying that samples were collected and processed for analysis in accordance with the SAP, by 
reviewing spatial and temporal data variations, and by comparing these characteristics to expectations. 
The usability report will describe the representativeness of the data for each analytical fraction. This will 
not require quantitative comparisons unless the Project Scientist indicates that a quantitative analysis is 
required. 
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Comparability 

The CA Monitoring Contractor Project Chemist acting on behalf of NAVFAC Washington and MCB 
Quantico will determine whether the data generated under this project are sufficiently comparable to 
historical site data generated by different methods and for samples collected using different procedures 
and under different site conditions. This will be accomplished by comparing overall precision and bias 
among data sets for each analytical fraction. This will not require quantitative comparisons unless 
professional judgment of the Project Chemist indicates that such quantitative analysis is required. 

Sensitivity 

The CA Monitoring Contractor Project Chemist acting on behalf of NAVFAC Washington and MCB 
Quantico will determine whether the project sensitivity goals listed in Worksheet No. 15 are achieved. 
The overall sensitivity and quantitation limits from multiple data sets for each analysis will be compared. 
If sensitivity goals are not achieved, the limitations on the data will be described. The Project Chemist 
will enlist the help of the CA Monitoring Contractor Risk Assessor to evaluate deviations from planned 
sensitivity goals. 

Project Assumptions and Data Outliers 

The CA Monitoring Contractor PM and designated team members will evaluate whether project 
assumptions are valid.' This will• typically be a qualitative evaluation but may be supported by 
quantitative evaluations. The type of evaluation depends on the assumption being tested. Quantitative 
assumptions include those related to data distributions (e.g., normal or log-normal) and estimates of 
data variability. Statistical tests for outliers will be conducted using standard statistical techniques 
appropriate for this task. Potential outliers will be removed if a review of the associated data indicates 
that the results have an assignable cause the renders them inconsistent with the remainder of the data. 
During this evaluation, the CA Monitoring Contractor will consider whether outliers could be indications 
of unanticipated site conditions. Consideration will be given to whether outliers represent an 
unanticipated site condition. 

Describe the evaluative procedures used to assess overall measurement error associated with 
the project: 

After completion of the data validation (when appropriate), the data and data quality will be reviewed to 
determine whether sufficient data of acceptable quality are available for decision making. In addition to 
the evaluations described above, a series of inspections and statistical analyses will be performed to 
estimate these characteristics. The statistical evaluations will include simple summary statistics for 
target analytes, such as maximum concentration, minimum concentration, number of samples with non-
detected results, number of samples with detected results, and the proportion of samples with detected 
and non-detected results. The CA Monitoring Contractor PM will assess whether the data collectively 
support the attainment of project objectives. They will consider whether any missing or rejected data 
have compromised the ability to make decisions or to make the decisions with the desired level of 
confidence. The data will be evaluated to determine whether missing or rejected data can be 
compensated for by other data. Although rejected data will generally not be used, there may be reason 
to use them in a weight-of-evidence argument, especially when they supplement data that have not 
been rejected. If rejected data are used, their use will be supported by technically defensible rationales 
and documented in the CA Groundwater Monitoring Report. 

For statistical comparisons and mathematical manipulations, non-detected values will be represented by 
a concentration equal to one-half the sample-specific reporting limit. Duplicate results (original and 
duplicate) will not be averaged for the purpose of representing the range of concentrations. However, 
the average of concentrations in original and duplicate samples will be used to represent the 
concentration at a particular sampled location. ' 
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Identify the personnel responsible for performing the usability assessment: 

The CA Monitoring Contractor PM, Project Chemist, FOL, and Project Scientist will be responsible for 
conducting the listed data usability assessments. Data usability assessment results will be reviewed 
with the Navy RPM MCB Quantico, and VDEQ. If deficiencies affecting the attainment of project 
objectives are identified, the review will take place either in a face-to-face meeting or a teleconference 
depending on the extent of identified deficiencies. If no significant deficiencies are identified, the data 
usability assessment will simply be documented in the CA Groundwater Monitoring Report and 
reviewed during the normal document review cycle. 
Describe the documentation that will be generated during usability assessment and how 
usability assessment results will be presented so that they Identify trends, relationships 
(correlations), and anomalies: 

The data will be presented in tabular format, including data qualifications such as estimation (J, UJ) or 
rejection (R). Written documentation will support the non-compliance estimated or rejected data results. 
The CA Groundwater Monitoring Report will identify and describe the data usability limitations and 
suggest resampling or other CAs, if necessary. 
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TABLE 10-1 

GROUNDWATER ELEVATIONS - DECEMBER 2010 
RUSSELL ROAD LANDFILL 
MCB QUANTICO, VIRGINIA 

Monitoring Well 

MW-09 

MW-10 

MW-11R 

MW-12 

MW-13 

MW-14 

MW-15R 

MW-16 

MW-17 

MW-18 

MW-19 

MW-20 

• MW-21D 

MW21S 

MW22D 

MW22S 

MW-24 

Top of Casing 
Elevations 

(feet above msl) 

155.20 

147.25 

143.89 

128.10 

113.61 

102.92 

122.60 

123.35 

129.38 

130.72 

125.13 

135.98 

118.44 

119.27 

102.45 

103.71 

69.57 

Depth to Groundwater (ft) 
12/6/2010 

16.63 

17.02 

19.28 

21.04 

17.56 

16.39 

28.17 

27.04 

48.17 

21.94 

11.22 

19.27 

30.62 

31.46 

17.63 

7.89 

-

Groundwater 
Elevation 

(feet above msl) 
12/6/2010 

138.57 

130.23 

124.61 

107.06 

96.05 

86.53 

94.43 

96.31 

81.21 

108.78 

113.91 

116.71 

87.82 

87.81 

84.82 

95.82 

Note: Monitoring well MW-24 not sampled due to artesion conditions. 



TABLE 17-1 

CORRECTIVE ACTION GROUNDWATER MONITORING WELLS, SAMPLING FREQUENCY AND ANALYTE LIST 
RUSSELL ROAD LANDFILL 
MCB QUANTICO, VIRGINIA 

Well ID 
MW-10 

MW-09 
MW-11R 
MW-12 

MW-13 . 

MW-14 

MW-15R 

MW-16 

MW-17 
MW-18 

MW-19R 
MW-20 
MW-21D 
MW-21S 
MW-22D 
MW-22S 
MW-24 

Type of Well 
Background Well 

POC Well 
POC Well 
POC Well 

POC Well 

POC Well 

POC Well 

POC Well 

POC Well 
POC Well 

POC Well 
POC Well 
CMW Well 
CMW Well 
CMW Well 
CMW Well 
CMW Well 

Sampling 
Frequency 

Semi-annual 

Semi-annual 
Semi-annual 
Semi-annual 

Semi-annual 

Semi-annual 

Semi-annual 

Semi-annual 

Semi-annual 
Semi-annual 

Semi-annual 
Semi-annual 
Semi-annual 
Semi-annual 
Semi-annual 
Semi-annual 
Semi-annual 

Analyte List 
Attachment K List 

Attachment K list for one sampling event per calendar year; 
Attachment L List for one sampling event per calendar year 
Attachment K List 
Attachment K List 

Attachment K list for one sampling event per calendar year; 
Attachment L List for one sampling event per calendar year 

Attachment K list for one sampling event per calendar year; 
Attachment L List for one sampling event per calendar year 

Attachment K list for one sampling event per calendar year; 
Attachment L List for one sampling event per calendar year 

Attachment K list for one sampling event per calendar yean 
Attachment L List for one sampling event per calendar year 

Attachment K list for one sampling event per calendar year 
Attachment L List for one sampling event per calendar year 
Attachment K List 

Attachment K list for one sampling event per calendar year; 
Attachment L List for one sampling event per calendar year 
Attachment K List 
Attachment K List 
Attachment K List 
Attachment K List 
Attachment K List 
Attachment K List 

Abbreviations: 
CMW Compliance Monitoring Well 
POC Point of Compliance 
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EURE 11-1 
ANNUAL GROUNDWATER M O ' 'NG DECISION RULES F OR SELECT POC WELLS 

(APPLIES TO ALL PARAMETERS IN EACR 'LE COLLECTED DURING A GIVEN 5AMPUNG ROUND) 

RUSSELL ROAD LANDFLLL, MCB QUANTICO, VIRGINIA 

Goto 

Start: Analyze for Attachment L List 
of parameters in each sample from this 

samoiinR round ,1! 

Establish a GPS w 

Notify VDEQ, in writing within 7 
days of determining GPS 

exceedance.<s' 

YES Add chemical to 

Attachment K List !* 

Add chemical to 
Attachment K List ! r Acronyms: 

footnotes: 

I - Weils to be sampled annually for Attachment L List are defined in Section VI.C2.c- of the RCRA Permit and include MW-9, MW-13, MW-14. MW-1SR, MW-16, MW-17 and MW-19R. 
2-Compl iance period is defined in Section VI.E.2 of the RCRA permit and is equal to ?7 years from the date of final closure of the landfill (September, 3,1998). 

3 - Established GPSs are listed in Attachment N of the RCRA Permit. 
4 - Procedures to establish a GPS are listed in Section Vl.t.4 of the RCRA Permit. GPS shall be the highest of the chemical-specific facility background concentration, MCLs, ACLs or RSls. 
5 - Notification as required by Section Vl.l.4.b of the RCRA Permit. 
6 - As defined in Section VI.I.4.C, the permittee has the option to resampie and repeat analysis for the detected Attachment L constituent before determining whether to add analyte to the Attachment K List. The tendency 
will be to resampie to confirm groundwater concentrations. 
7 - As required by Section VU.4.C. of the RCRA Permit. 

B -• In accordance with Section VU . of the RCRA Permit, the permittee has the option to demonstrate that a GPS exceedance was due to other sources other than the landfill. This determination will be made if information is 

ACL 

GPS 

DL 

MCB' 

MCL 

POC 

RSL 

VDEQ 

Alternate Concentration Limit 

Groundwater Protection Standard 

Detection Limit 

Marine Corps Base 

Maximum Contaminant Level 

Point of Compliance 

Regional Screening Level 

Virginia Department of 

Environmental Quality 

http://VI.C2.c


FIGURE 11-2 

SEMI-ANNUAL GROUNDWATER M f SING DECISION RULES FOR C M W A N D POC WELLS 

(APPUES TO ALL PARAMETERS (N EACt ,JLE COLLECTED DURING A GIVEN SAMPLING ROUND] 

RUSSELL ROAD LANDFILL, MCB QUANTICO, VIRGINIA 

Start: Analyze for Attachment K List 
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3et next round of. x l ist data 

Get next 
parameter/sample 

Develop & implement plan to 

install delineation wefls 

fgpinqws: 

Flag parameter for possible 
removal from K Ust 

o 
1 - CMW wells are defined in Section VI.C.l. of the RCRA Permit and include MW-21S, MW-21D, MW-22S, MW-22D, and MW-24. 

2 - As defined in Section vl.C.3.b, the permittee has the option to resampie and repeat the analysis for the detected Attachment K analyte prior to further vertical and horizontal delineation. The tendency will be resampie to 

confirm groundwater concentrations. 

3 - As required by Section VI.C3.C of the RCRA Permit. 

4 - As defined in Section VI. 1.9. of the RCRA Permit. Note that permit specifies that the EDL must be below the applicable GPS for.that constituent for VDEQ approval. 

S - Compliance period is defined in Section VI.E.2 o f the RCRA Permit and is equal t o 27 years from the date of final closure of the landfill (September 3,3998). 

6 - In accordance with Section Vi-E.2., if corrective action is being conducted in 2025, then the compliance period automatically extends until the GPS is not exceeded in any POC well for 3 consecutive years. 

Submit proposal to VDfQ to 
remove parameters from K Ust 
that meet at least one of the 
following criteria: 

• [Pan meter j<6P5 tor last 3 
yrs of sampling 

• Parameter added from L lift 
that has had a 
concentration < EOL for last 
6 events over 3 yrs of 
sampling 

Ajcrpnvrps: 

CMW Compliance Monitor ing Well 

EDL Estimated Detection Limit 

GPS Groundwater Protection Standard 

MCB Marine Corps R a x 

NO Not Detected 

POC Point of Compliance 

RCRA Resource Conservation and Recovery Act 

VDEQ Virginia Department of Environmental Quality 
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APPENDIX A 

EXAMPLE FIELD DOCUMENTATION FORMS 



GROUNDWATER SAMPLE LOG SHEET 

T o Tetra Tech NUS, Inc. Event: 

Project Site Name: 
Project No.: 

Sample ID: 

QA/QC Duplicate ID: 

MS/MSD Collected: YES NO 
• 

Sampled By: 

Sample Date: 

Sample Time: 

\ m m H W B M m m m m m m m s m m m m m m m m m m m m m m m m m m m m & m w i m m m 
Well I D : 

Well Diameter (in): 

Top of Screen (ft-BTOR): 

Bottom of Screen (ft-BTOR): 

Total Well Depth (ft-BTOR): 

Purge Date: 

Static Water Level (ft-BTOR): 

PID Monitor Reading: 

Purge Method: 

Sample Method: 

mmMJcMmwMmmmmmmmmmmmmgmmim® m m m m m m m m m m m m m m m m m m m m m 
Water Quality Instrument: 

Turbidity Meter: 

1 I^AUI?l^i^f;S^^^?;S??JWffi?*r 
Time 
(Hrs) 

H'Q Level 
(H-BTOR) 

mNALHPUBGES/fSAMP 
Start 
Purge 

End 
Purge 

Flow 
mL / mln. 

z m m m 
Total 
(mia) 

Color 

Total Vol. 
(gal./L.) 

pH 
(S.U.) 

pH 
(S.U.) 

Af lAI^SISIRRESEB^ 
Analysis Method 

OBSERVATION^NaTESi^^^Bi^^SgiJ^P^^ife 

S.C. 
(mS/cm) 

Pump Controller: 

ffl$Sffl&t&%R3&KSSm 
DO 

(mg/L) 

- S.C. 
(mS/cm) 

OO 
(mg/L) 

Turbidity 
(NTU) 

Temp. 
(C) 

Turbidity 
(NTU) 

Sl^SS^^S^^ff iS^S^S^I 
Preservative 

-

Number 

^^H^^^SrS®^S!f ;S l?SSSrS® 

Temp. 
(C) 

Vol. 

ORP 
(mV) 

ORP 
(mv> 

Salinity 
(% or ppt) 

Salinity 
(%orppt) 

Bottle Type 

Other 

Other 

Collected 

Coordinates: N E Signature(s): 

file:///mmHWBMmmmmmmmsmmmmmmm


Tb Tetra Tech NUS, Inc. CHAIN OF CUSTODY NO. 001 Page 1 of 1 

Project No: Facility: 

Samplers: 

© 

o 
CM 

a 

O 0) Time Sample ID 

9 
c 

1 

1. Relinquished By: 

2. Relinquished By: 

Project Manger: 

Field Ops. Leader: 

Phone: 

Phone: 

Fed Ex Airbill Number: 

Container Type: Plastic (P) or Glass (G) 

Preservative Used: 

a 
& 
a. 

E 

I 

Date: 

Date: 

o 
o 
5 
CO 

d 
CO 

5 
a 
X 

% 
S 

o 
a 

a 
•a 
o 
a 
E 

3 

1 

Time: 

Time: 

i 
I 
c 

S 
as 

2 

I.Recel 

W 
(/) 
>-
- J 
< 
Z 
< 

vedE 

-

Laboratory Name and Contact: 

Address: 

City, State, Zip: 

y-

2. Received By: 

Comments 

Dale: 

Date: 

Time: 

Time: 

Comments: 



l ^ n U l Tetra Tech NUS, Inc. 

PROJECT NAME: 

SITE NAME: 

PROJECT NO.: 

INSTRUMENT CALIBRATION LOGSHEET 

INSTRUMENT NAME/MODEL: 

MANUFACTURER: 

SERIAL NUMBER: 

Date of 
Calibration 

(mn/dy/yr) 

Person Performing 
Calibration 

(Initial) 

Pre 

Post 

Pre 

Pott 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

Pre 

Post 

pH 

(S.U.) 

S.C 

(mS/cm) 

Turbidity 
(D 

(NTUs) 

Turtiidity 
(10) 

(NTUs) 

, 

D.O. 

(mg/l.) 

Temp. Salinity 

(%) 

ORP 

(mV) 

Calibration Standard 

Lot # / Expiration Date 

Lo t * 

Exp. Date: 

Lo t * 

Exp. Date: 

Lot* 

Exp. Date: 

Lot* 

Exp. Date: 

Lot* 

Exp. Date: 

Lot* 

Exp. Date: 

Lo t * 

Exp. Date: 

Lot* 

Exp. Date: 

Lot* 

Exp. Date: 

Lot* 

Exp. Date: 

Lo t * 

Exp. Date: 

Lot* 

Exp. Date: 

Lo t * 

Exp. Date: 

Remarks 

• 



GROUNDWATER LEVEL MEASUREMENT SHEET 

Tetra Tech NUS, Inc. Project Site Name: 

Project No.: 

Weather Condi t ions : Personnel : 

Tldal ly In f luenced: Yes No Measuring Device: 

wel l or 
Peizometer No. 

Date "Time 
Elevation of 
Reference 

Point (feet)* 

Total Well 
Depth (feet)* 

. 

-

Water Level 
(feet)* 

Thickness of Free 
Product (feet)* 

Groundwater 
Elevation (feet)* 

Comments 

' All measurements to the nearest 0.01 foot 
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Mid-Atlantic Corrective Action 
You are here: EPA )Home Reolon 3 Corrective Action Resources Groundwater Monitoring Wells 

Low-Flow Purging and Sampling of Groundwater 
Monitoring Weils 
Bulletin No. QAD023 October 15, 1997 
RECOMMENDED PROCEDURE FOR LOW-FLOW PURGING AND SAMPLING OF 
GROUNDWATER MONITORING WELLS 
1.0 OBJECTIVE AND APPLICATION 

This directive provides a procedure for collection of ground-water samples in small-diameter 
wells with short-screened intervals using low-flow purging and sampling. While these 
procedures pertain to the Superfund program In Region 3, they were based on 
recommendations presented in the EPA Ground Waterissue paper entitled "Low-Flow (Minimal 
Drawdown) Ground-Water Sampling Procedures". The low-flow purging and sampling method is 
not appropriate for use in all hydrogeologic regimes, and particular groundwater monitoring well 
designs may make the method unsuitable (e.g. open hole and long screen monitoring wells in 
bedrock and stratified sand and clay where the water bearing zones have not been 
characterized). Therefore, please confer with a Region 3 hydrogeologist or geologist before 
using these procedures at a site. 

2.0 BACKGROUND 

Past scientific research (Barcelona et al., 1983; Nielson and Yeates, 1985) and EPA guidance 
have discussed sampling devices In terms of their compatibility with contaminants being 
sampled, and well construction, depth, and diameter. Although some sampling devices have 
been used in order to provide more representative groundwater samples in certain situations, 
most of these incorporate high-volume withdrawal techniques (i.e., in excess of the "natural" 
recharge rate of groundwater flow through the well screen) for both purging and sampling. 

Research conducted by Puis et al. (1992), Puis and Powell (1992), and Powell and Puis (1993) 
has shown that high-volume purging and sampling cause significant turbidity and suspended 
particulate artifacts that can result in biased-high metals results. Additionally, purging can 
cause pressure changes and bailing can cause aeration that can strip VOCs from the sample 
(Pennino, 1988). The use of low-flow pumping devices (preferably dedicated) for purging and 
sampling minimizes both the disturbance of water in well casing and the potential for 
mobilization of colloidal material (Barcelona etal., 1994). Low-flow purging with maintenance of 
water level in the well and stabilization of Indicator parameters (especially turbidity) allows 
collection of groundwater samples that are more representative of conditions without filtering 
(U.S. EPA, 1993; Backhus et al., 1993). In many cases, use of a low-flow pump to purge and 
sample monitoring wells decreases sampling time, reduces the need to handle large volumes of 
purge water and lowers the cost associated with its disposal, and allows collection of samples 
for inorganic analyses without filtering. This procedure is designed to be used in conjunction 
with groundwater sampling and analyses for ttee most common types of groundwater 
contaminants (volatile and semi-volatile organ*: compounds, pesticides, PCBs and inorganic 
compounds). 

3.0 EQUIPMENT 
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Adjustable rate, positive displacement pumps (e.g. low flow-rate submersible centrifugal or 
bladder pumps constructed of stainless steel or Teflon). Low flow-rate electrical submersible 
pumps are recommended because (1) they are not subject to cyclical flow/arrest and 
consequent potential for mobilizing fine-grained material, and (2) they may be less prone to 
operator error, thereby reducing potential error resulting from application by different 
personnel. The pump should be easily adjustable and capable of operating reliably at lower flow 
rates. Peristaltic pumps may be used only for inorganic sample collection. Bailers are 
inappropriate for use in this procedure. 

Tubing: Tubing used in purging and sampling each well must be dedicated to the 
Individual well. Once properly located, moving the pump in the well should be avoided. 
Consequently, the same tubing should be used for purging and sampling. Teflon or 
Teflon-lined polyethylene tubing must be used to collect samples for organic analysis. 
For samples collected for inorganic analysis, Teflon or Teflon lined polyethylene, PVC, 
Tygon or polyethylene tubing may be used. The tubing wall thickness should be 
maximized (3/8 to Va inch) and the tubing length should be minimized (I.e. do not have 
excess tubing outside of the well). - > 
Polyethylene sheeting and sampling gloves. 
Water level measuring device, 0.01 feet accuracy, (electronic preferred for tracking 
water level drawdown during ail pumping operations). 
Flow measurement supplies (e.g. graduated cylinder and stop watch). 
Interface probe, if needed. 
Power source (e.g. generator, located downwind; nitrogen tank, etc). The generator 
should not be oversized for the pump. 
In-line flow-through cell containing purge criteria parameter monitoring instruments for 
pH, turbidity, specific conductance, temperature, Eh and dissolved oxygen (DO). The in
line device should be bypassed or disconnected during sample collection. 
Photoionization detector (PID), or equivalent. 
Nylon stay-ties. 

A Decontamination supplies. 
Logbook(s). 
Sample Bottles. I t is recommended that preservatives are added to sample bottles prior 
to field activities to reduce potential error or Introduction of contaminants. 
Sample preservation supplies (as required by the analytical method; see previous 
bullet). 
Sample tags or labels, chain of custody. 
Well construction data, location map, field data from last sampling event. 
Approved Field Sampling Plan/QA Project Plan. 

4.0 PRELIMINARY SITE ACTIVITIES 

1) Check the condition of the monitoring well for damage and evidence of tampering, and 
record pertinent observations. 

2) In order to maintain a clean work area, lay out a sheet of polyethylene to place sampling 
and monitoring equipment. 

3) Remove well cap and measure VOCs at the rim of the well with a PID or FID instrument and 
record the reading in the field logbook. 

4) If the well casing does not have a reference point (usually a V-cut or indelible mark in the 
well casing) make one. 

5) Measure and record the depth to water (to 0.01 feet) in all wells to be sampled before any 
purging begins. Care should be taken to minimize disturbance to the water column and to any 
particulate attached to the sides or at the bottom of the well. Consequently, in order to avoid 
disturbing any accumulated sediment and to prevent mixing of stagnant water with water in the 
screened Interval, the total depth of a well should be measured well in advance (one to two 
weeks) of purging and sampling or after sampling is compteted. Obtain depth to bottom of well 
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information from the well construction log and calculate standing water volume as: depth of 
water column times cross-sectional area of the well, 

6) For wells where an Light Non-aqueous Phase Liquid (LNAPL) has been detected, a stilling 
tube should be inserted into the weli prior to purging. Refer to Section 7.2.4 of EPA (1992) for 
the procedure to follow. I f the wells are constructed so that DNAPLs could accumulate, their 
detection and /or sampling should occur, at a minimum, a week before groundwater purging 
and sampling. Measurement and sampling of potential DNAPL should be conducted as a 
separate event to minimize disturbance of any sediments which have accumulated in the 
bottom of the well. A double check valve, bottom loading bailer Is recommended for sampling. 
Light non-aqueous phase liquid (LNAPL) measurement may be conducted (with an interface 
probe), with care to avoid disturbance of the water column within the well. 

5.0 PURGING AND SAMPLING PROCEDURES 

The following describes the procedure for the low-flow purging and sampling method. 
Equipment calibration, logbook documentation, sample bottle filling and preservation, and 
shipping will be conducted in accordance with the site-specific Quality Assurance Project Plan 
(QAPjP). Personal protective equipment will be donned in accordance with the requirements of 
the site-specific Health and Safety Plan. Wells should be sampled in the order of least 
contaminated to most contaminated. 

1) Attach and secure the polyethylene tubing to the low-flow pump. As the pump is siowly 
lowered into the well, secure the safety drop cable, tubing, and electrical lines to each other 
using nylon stay-ties. 

2) Pump, safety cable, tubing and electrical lines should be lowered slowly into the well to a 
depth corresponding to the center of the saturated screen section of the well, or at a location 
determined to either be a preferential flow path or zone where contamination is present. The 
pump intake should be kept above the bottom of the well to prevent mobilization of any 
sediment or DNAPL present in the bottom of the well. It is recommended that the pump be 
placed in the well 12 to (preferably) 48 hours prior to purging/sampling to minimize the effects 
of turbidity and mixing in the well from introducing the pump. 

3) Measure the water level again with the pump In the well before starting the pump. Start 
pumping water from the well at a rate of 100 to 400 milliliters per minute (mL/min). Avoid 
surging. Observe air bubbles displaced from discharge tube to assess progress of steady 
pumping until water arrives at the surface. The pumping rate should cause little or no water 
level drawdown in the well (less than 0.2 ft) and the water level should stabilize. Water level 
measurements should be made continuously. Precautions should be taken to avoid pump 
suction loss or air entrainment. Pumping rates should, if needed, be reduced to the minimum 
capabilities of the pump to avoid pumping the well dry and ensure stabilization of indicator 
parameters. I f the recharge rate of the well is very low, purging should be interrupted so as not 
to cause the drawdown within the well to advance below the pump intake but the operator 
should attempt to maintain a steady flow rate with the pump to the extent practicable. In these 
low-yielding wells, where 100 mL/mln exceeds the entrance rate of groundwater into the well, it 
is important to avoid dewatering the well screen interval. In these cases, the pump should 
remain in place and the water level should be allowed to recover repeatedly until there is 
sufficient volume in the well to permit collection .of samples. An alternative means of sample 
collection may be necessary under these conditions. 

4) While purging the well, monitoring of in-line water quality indicator parameters should 
include turbidity, specific conductance, pH, dissolved oxygen (DO) and redox potential (Eh) 
which must be collected every three to five minutes until all of the parameters have stabilized. 
Stabilization is achieved when three successive readings are within +0.1 for pH, ± 3 % for 
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conductivity, ±10mv for redox potential (Eh), and +10% for turbidity and DO. A minimum 
subset of these parameters that can be used to determine stabilization during purging In this 
procedure are pH, specific conductivity and turbidity or DO. Turbidity and DO are typically the 
last parameters to stabilize. If the parameters have stabilized, but the turbidity Is not in the 
range of 5-10 NTU, then follow step 6. 

5) Once stabilization has been documented, VOG and gas sensitive (e.g. Fe+2, CH4, H2S/HS) 
parameter samples should be Immediately collected first and directly into pre-preserved sample 
containers. All sample containers should be filled by allowing the pump discharge to flow gently 
down the inside of the container with minimal turbulence. 

Samples requiring pH adjustment should have their pH checked to assure that the proper pH 
has been obtained. For VOC samples, this will require that a test sample be collected to 
determine the amount of preservative required to be added to the sample containers prior to 
sampling. 

6) If the turbidity measurements do not approach the range of that of natural groundwater (10 
NTU), both filtered and unfiltered samples should be collected for metals analysis. Filtered metal 
samples are to be collected with an in-line filter. A high capacity, in-line 0.45 micron particulate 
filter must be pre-rinsed according to the manufacturer's recommendations, or with 
approximately 1 liter of groundwater following purging and prior to sampling. After the sample 
is filtered it must be preserved immediately. 

7) As each sample is collected, the sample should be labeled as defined In the QAPjP. All 
samples should be placed into a cooler with proper temperature control as outlined in the 
QAPjP. 

After collection of the samples, the tubing from the pump should be properly discarded or 
dedicated to the well for re-sampling (by hanging the tubing inside the well). 

8) Measure and record well total depth. 

9) Secure the well (close and lock it up). 
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PROJECT ACTION UMIT SELECTION FOR APPENDIX IX PARAMETERS (ATTACHMENT I OF PERMIT) 

RUSSELL ROAD LANDFILL 

MCB QUANTICO, VIRGINIA 
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Analyte 

VOCs 
1,1,1,2-1 b 1 HACHLOROtl HANk 
1,1,1-IRICHLOHOtlHANl-
1,1,2,2-TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1-DICHLOROlTHANE 
1,1-DICHLOROETHENE 
1.2,3-1 RICHLOROPROPANfc 
1,2,4-TRlCHLOROBENZENE 
l,2-OIBROMO-3-CHLOROPROPANE 
1,2-DIBROMBLTHANE 
1,2-DICHLOROBlN/tNt 
1,2-DICHLOROETHANE 
1.2-DICHLOROPROPANfc 

1,3-DICHLOROBtNZENE 
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1.4-DIOXANE 
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A L t l U N t 
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ACRULEIN 
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H t N i t N t 
UftOMODICHLOROMETHANL 
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CAKBON DISULFIDE 
CARBON IEIRACHLOKIDE 
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CHLOROETHANE 
CHLOROFORM 
CHLOROMEVHANE 
CHLOROPRENE 
CI5-i;3-DICHLOROPROPENE 
DIBHOMOCHLOROMETHANt 
DIBROMOMt THANE 
DICHLORODIFLUOROMETHANE 
ETHYL METHACRYLATE 
IIHYLBENZENE 

IODOMETHANE (methy l iodide) 
ISOBUTYL ALCOHOL 
MET HACRYLONII RILE 
MET HYL METHACRYLATE 
METHYLENE CHLORIDt 
NAPHIHALLNE 
WtNIACHLOROET HANE 

PROPIONITRILE 
b l Y K t N c 
IETRACHLOROETHENE 
l U L U t N t 
IHAN5-i,2-0ICHLORO£THENE 

TRANS-1.3-DICHLOROPROPENE 
1 HANS-M-DICHLORCW-BLITENE 
tklCHLOROETHENE 
1RICHIOROFLUOROMEIHANE 
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630-20-6 
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79-34-5 
7S-O0-5 

' 75-34-3 
75-35-4 
96-18-4 
120-82-1 
96-12-8 
106-93-4 
95-50-1 
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78-87-5 

541-73-1 
10646-7 
123-91-1 
78-93-3 
591-78-6 
108-10-1 
67-64-1 
75-05-8' " 
107-02-8 
107-13-1 
107-05-1 
71-43-2 
/b-27-4 
75-25-2 
74-83-9 
7S-154J""' 
56-23-5 
108-90-7 
75-00-3 
67-66-3 

" 74-87-3' 
126-99-8 

"'lOOb'1-01-5 
124-48-1 
74-95-3 
75-71-8 
97-63-2 
100-41-4 

74-B8-4 
78-83-1 
126-9B-7 
80-62-6 
75-09-2 
91-20-3 

11 ;6-oi-7 
107-12-0 
100-42-5 
127-1B-S 
108-88-3 
156-6&5 

10O61-O2-6 
110-57-6 
/S-Ol -b 
7S-b9-4 
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Concentration " ' 
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-
-
-
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-
-
-
-
~ 
--
-
--
-
i 

7.4 
3.4 
-

2.5 
-
— 
-
-0.79 

-
-

O.b 

-8.8 
' 7.2 
0.14 

-
" 
-
-0.5 

-
-
-
-
-
~ O.b 

-
~ 
-
-0.51 

1.8 
0.5 

-
-0.5 

Federal MCL 
tor Drinking 

Water 

(pg/L) 

-200 

b 

--
7 

~ 70 
0.2 

0.05 
600 

5 
5 

-
' / b "'1 

-
~ 
-
-
--
--
--
-5 
80 
B0 
--
5 

100 

--80 
--
— 
SO 
" 
--
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-
--
~ 
-5 
--
— 
- . • 

100 
5 

1000 
100 

" 5 

Virginia ACL m 

(pgfl-l 

u.w 
" 7821 

0.067 
0.24 
2.42 
272 

0.00072 
2.32 

0.00032 
0.00654 

322 
0.15 
0,39 

-
0.43 
0.67 
4940 
34.8 
1043 

11561 
12b 
0.04 
U.Ob 
0.65 
0.41 
0.12 
8.b 
/ . l 
/ b b 
0.44 
78.2 

2US00 
u.19 
187 '" 

0.016 

-0.15 
7.9 
368 

1404 
l .b 

_ 
4680 
0.76 
1369 
4.8 
0.14 ' 
0.75 

_ 
1251 
0.11 
1117 
89.4 

-
--2.U 

1114 

ORNLRSL 
tor Tapwater m 

mil-) 

0.52 
9100 
0.067 
0.24 ' ' 
2.4 
340 

0.00072 
l . i 

0.00032 
0.0065 
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0.15 
0.39 

-
0.43 
0.67 
7100 
4/ 

2000 
22000 
130 

U.U42. 
0.045 
0.65 
0.41 
0.12 
8.5 

' 8 . 7 
1000 
0.44 
9 1 

21000 
0.19 
190 

0.016 
0.43 

. 0.15 
8.2 
390 
3300 ' 
1.5 
-. 

11000 
1 

1400 
4.8 
0.14 
O./S 

-
1600 
0.11 
2300 " ' 
110 

0.433 
0.0012 

2 
1300 

PAL™ 

(WM 

0.52 
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0.067 
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" 0.05 
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5 

_ < s l 
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7100 
47 
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0.042 
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0.65 
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80 
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8.7 
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5 
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21000 

8 0 
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" 0.016 
0.43 
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3300 
700 
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1 

1400 
5 

0.14 
" 0.75 

„ S I 
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T 
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0.0012 
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PAL Reference 

ACL 

R5L 
ACL 
MCL 

Background 
RSL 
ACL 

MCL 
MCL 
MCL 
MCL 
Ma 
MCL 

(SI 

MCL 
Background 

RSL 
RSL 
RSL 
RSL 
RSL 
RSL 
ACL 
ACL 
MCL 
MCL 
MCL 
R5L 
R5L 
MCL 
MCL 
RSL 
MCL 
RSL 
ACL 
RSL 
MCL 
RSL 
R5L 
RSL 
Ma 
- i 5 ' 
RSL 
RSL " ' 

' RSL 

Ma 
ACL 
ACL 

_»> 
RSL 
MCL 
RSL 
RSL 
ACL 
RSL 
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RSL 

PQL Goa l 

(ugfl-) 

0.17 
3033 
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1.7 
0.87 
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0.00024 
23 
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0.017 
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1.7 

1.7 
T B 0 , s l 

25 
2.5 

2367 
15.7 
bb7 
7333 
43.3 

0.014 
0.017 
0.22 
1.7 

26./ 
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2.9 
333 
1.7 

33.3 
7000 
26.7 
63.3 

0.005 
0.14 
26.7 
2.7 
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1100. 
233 

TBD1 5 1 

3667 
0.33 
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1.7 

0.05 
U.25 
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1.7 
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36.7 

0.14 
0.00040 

' 1 7 " ' 
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L O O 

(ug/L) 
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TBD 
TBD 
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TBD 
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TBD 
TBD 

"TBD 
TBD 
TBD 

"TBD 
" TBD 

I B O 

TBD 
'TBD 
TBD 
TBD 
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TBD"" 
TBD 
TBD 
TBD 
TBD" 
TBD 
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TBD 
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TBD ' 
TBD 
TBD 
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TBD 
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TBD 
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TBD 
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TBD 
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TBD 
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TBD 
TBD 
TBD 

rso TBD 
TBD 
TBD 
TBD 
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TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
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TBD' 
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TBD 
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TBD 
TBD 
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TBD 
TBD 
TBD 
TBD 

D L 
(ug/L) 

TBD 
TBD 
IBD 

TBD 
TBD 
TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TBD 

TBD 
FBD 
TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBU 

TBD " 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TB0 
TBD 
TBD 
TUD 
TBD" 
TBD 
TBD 
TBD 
IBD 
IBD 

TBD 
TBD 
FBD 
TBD 
TBD 



TABLE C-i 
PROJECT ACTION LIMIT SELECTION FOR APPENDIX IX PARAMETERS (ATTACHMENT L OF PERMIT) 

RUSSELL ROAD LANDFILL 
MCB QUANTICO, VIRGINIA 

PAGE 2 OF S 

Analyte 

VINYL ACETATE 
VINYL CHLORIDE 
TOI'Al XYLENES 

CAS Number 

108-05-4 
75-01-4 "• 

534-S2-1 

Established 
Background 

Concentration " ' 

lug/L) 

-
-
-

Federal MCL 
for Orinking 

Water 

(P9/L) 

.. 2 

-

Virginia ACL B 

(ug/L) 

406 
0.02 
196 

ORNL RSL 

forTapwater ^ 

(ug/L) 

410 
0.016 
2.9 

P A L " ' 

tuaii) 
410 

2 

195.53534 

PAL Reference 

RSL 
MCL 
ACL 

PQL Goa l 

(pg/M 

' "137 
0 . / 

65.2 

Labo ra to ry -spec i f i c 

LOO 
(«9'L) 
TBD 
TBD 
TBD 

L O Q 
(ug/L) 

TBD 
TBD 
TBD 

SVOCs 
1,2,4,5-1 tlKACHLOrlOBtNZENE '" 
1,3 DINITROBENZENE 
1,3,5-TRINITROBENZENt 

1,4-NAPHTHOQUINONE 

1,4-PHENYLENEDIAMiNE 

1-NAPHTHYLAMINE 

2.3\4,6-,l LI RACHLOROPHENOL 
2,4;5-TRICHLOROPHENOL 
2,4.6-TRICHLOROPHENOL 
2,4-UICMLOROPHtNOL 

2,4-DIMElHYlPHLNDL 
2.4-DINITROPHENOL 
2,4DINITROTOLUtN£ 

2,6-DICHLOROPHENOL 

2,b-0INMRUI0LUtNl 
2-ACtlVLAMINOFLUORLNE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYL-4,6-DINITROPHENOL 
2-MLIHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NAPHTHYLAMINE 
2-NITROANILINE 
2-NITROPHENOL 

2-PICOLINE 

J-MtTHYLPHtNUL 
i.J'-OILHLlMOULNilDINE -

3,3'-DIME1HVLBENZIDINE 
3-METHYLCHOLANTHRENE 
3-NITROANIUNE 

4-AMINOBIPHENYL"' 
4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHLNOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 
4-NITROANlLINt 

4-NITROPHENOL 

4-NITROQUINOLINE-l-OXIDE 

S-NITRO-O-TOLUIDINE 
7,12-DIMtrHYLBtNZ(A)AN1HRAClNl 
A,A-DIMETHYLPHENETHYLAMINE 

ALLNAPHIHENE 
ACENAPHTHYLENE 
ACETOPHtNONE 
ANILINE 

A N I H R A L k N b 
A K A M I I t 

BENZO(AJANTHRACENE " 
BfcN20(A)PYRENt 

BENZO(B)FLUORANTHENE 

95-94-3 
99-65-0 

99-35-4 ' 

130-15-4 

106-50-3 

134-32-7 

58-90-2 , 
"" 95-95-4' " 

88-06-2 
120-83-2 
105-67-9' 
51-28-5 

121-14-2 

87-65-0 
606-20-2 

53-96-3 
91-58-7 
95-37-8 
534-52^1 
91-57-b 

95-48-7 " " 
91-59-8 
88-/4-4 
88-75-5 

109-06-8 
108-39-4 
91-94-1 
119-93-7 
56-49-5 
99-09-2 

92-67-1 
101-S5-3 

59-50-7 
106-47-8 

7005-72-3 

106-44-5 

100-01-6 
100-02-7 

56-57-5 
99-55-8 
57-97-6 ' 

122-09-8 

83-32-9 
208-96-8 
98-86-2 
62-53-3 
12U-12-7 
140-57-8' 

"56-55-3 
50-32-8 

205-99-2 

-
--
--
-. 
-
-
— 
— 
--
-
-
-
-
-
--
— 
--
-
-
-
--
--
-
-
-
-
-
— 
— 
« 
-
-
--
— 
-

7.4 

-
-
-
--
— 
-
--
-
--
--
--
-
--
--
-

--
-
--
-
-
-
-
--
-
--
--
--
~ 
-
— 
— 
-
— 
-
-
--
-
--
.-
-

--

-

-
--
--
-
-
-
-
-
-
-
-
-
-
-
--
-
--
--0.2 
-

4.7 
l . b 

468 
_ 

2964 

-
468 

1560 
6.1 

46.8 
312 

31.2 
31.2 

-
15.6 
U.02 
124K 
78 
1.2 

b2.4 
780 

0.04 
156 

-
780 
0.15 

0.00 i 1 

.-
0.0032 

-
" ' 1560 "" 

0.34 

-
78 

3.4 
-
-

2.0 

0.00027 

-
936 
--1560 " 

U . 8 

4680 

-
0.029 
0.0029 " 
U.029 

11 
3.7 

1100 

-
6900 

-
1100 
3700 

6.1 
110 
/ 3 0 
73 

0.22 

- • 

37 
0.018 
2900 

"' 180 
2.9 
150 

1800 
0.037 
J/U 
_ 
-

1800 
0.1b 

O.OObl 

0.0031 

-
0.0032 

-
3700 
0.34 

-
180 
3.4 

-
-
1 

0.00027 

-
2200 
2200 
3700 

12 

11000 
" 2.7' 

0.029 
0.0029" 
0.029 

11 
3.7 

1100 

_« 
6900 

_IW 

1100 
3700 ' 
b . l 
110 

730 
73 

31.2 

_ - < 5 1 

37 

0.018 
" 2900 

180 
2.9 

150 
1800 
0.04 
370 
_ I S I 

_»! 
1800 
0.15 

0.0061 
0.0031 

_ i " 

' 0.0032 

_« 
3700 
U.34 

_"! 
180 
3.4 

_w 
_ < * • 
2.0 

0.00027 
_ » i 

2500 
• 2200 "' 

3700 
12 

11000 

2.7 
0.029 

0.2 
0.029 

RSL 
RSL 

RSL 
_» 
RSL 
..111 

RSL 
RSL 
Aa 
RSL 

RSL 
RSI 
A a 
_ < * > 
RSL 

" RSL 
RSL 
R5L 
RSL 
RSL 

R5L 
Aa 
RSL 
_ | 5 | 

• _ i s | 

R5L 

ACL 
RSL 
ACL 

_<w 

ACL 
,_ISI 

RSL 
ACL 
_ P I 

RSL 
ACL 
_ ' l s ) ' 

_ t » 

ACL 
ACL 
. .111 

RSL 
RSL 
RSL 
RSL 
RSL 

RSL 
ALL 
MCL 

Aa 

3.7 
1.2 

366.7 

TBD151 

2300 

TBD1 1 ' 
367 

1233 
2.0 

36.7 
243 
24.3 

10.4 

T B D " 1 

12.3 
O.Ol 

967 
60 

1.0 
50.0 
600 

0.012 
123 

T8D IS» 

TBD I S I 

600 
0.05 

0:0020 
O.OOIO 

TBD , S I 

0.0011 
TBD151 

1233 

0.11 
T B D ' " 

60 

TBD1 5 1 

T B 0 I S I 

0.68 
0.00009 
T B O ™ 

733 

733 
1233 
4.0 

3667 
1 

0.010 
0.067 
0.010 

TBD 
IBD 

TBD 
TBD 

TBD 

TBD 
TBD 

TBD 
TBD 
I B D 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TBD 

TBD 
TBD 
TBD 
TBD 

TBO 

TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

TBD 

TBD 
TBD 

TBD 

TBD 

TBD 
TBO 

TBD 
TBD 

TBD 
TBD 

TBD 
" "TBD 
' TBO '" 

TBD 
TBD 
TBD 

TBD 
TBD 
TBD 

TBD 

""" TBD 
TBO 

TBD 

TBD 

TBD 

" TBD 
TBD 

TBD 
I B P 

TBD 
' TBD 

TBD 
TBD 

TBD"' 
TBD 
IBD 

ruu TBD 
TBD 
TBD 
TBO' 
TBD 
TBD 

TBD 

TBD 
TBD 
TBD 
IBD 
TBD 

TBD' 
TBD 

1BU 
TBD.' 
TBD 

TBD 

TBD 
TBD 

TBD 

TBD 
TBO 
TBD 

IBD 
TBD 
TBD 

~TBtr-
TBD 

' TBD 
TBD 
TBD 
TBD 

D L 

<"g/L> 

TBD 
IBD 
TBD 

TBD 
IBD 
TBD 
TBD 

TBD 

TBD 
IBD 

TBD 
TBD 
I B D 

TBD 
IBD 
TBD 
TBD 

TBD 
IBD 

TBD 
TBD 
TBD 
IBD 

TBD 
IBD 

TBD 
TBD 

TBD 

TBD 
TBO 

' TBD 
IBD 

TBD 

T B D " 
TBD 

TBD 
'TBD 
TBD 

TBD 

TBD 
TBD 

TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

"TBD 
" 'TBD -

TBD ' 
TBD 
TBD 
TBD 



TABLE C - l 

PROJECT ACTION LIMIT SELECTION FOR APPENDIX IX PARAMETERS (ATTACHMENT L OF PERMIT) 

RUSSELL ROAD LANDFILL 

MCB QUANTICO, VIRGINIA 

PAGE 3 OF S 

Analyte 

BENZO|G,H,l)PLRYLENfc 
BbNZO(K)RUORANIHENE 
BENZYL ALCOHOL 
BIS(2-CHLOR0ETHOXY)METHANE 
BIS|2-CHLOROb IHVLJtl HtR 
BIS(2-CHLOROISOPROPYL)ETHER 

BI5(2-EI HYLHtXYL)PHTHALATt 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILATE 
CHRYSENE 
D IALLA l t •"•' 

DIBENZOI A, H) AN 1HRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHOATE 
DIMETHYL PHTHALATE 

DI-N-BUTYL PHTHALATE 
DI-rHJCTYL PHTHALATE 
DIPHENYCAMINE 
DISULFOION 
ETHYL METHANESULFQNATE 

ETHYL PARATHION 

FAMPHUR 

RUORANTHtNE 
H U U H t N t 

HEXACHLOROBtNZENb 
HEXACHIOROBUTADIENE 
HEXACHLOROCYCLOPENTAOIENE 
HEXACHLOROETHANE 
HEXACHLOROPHLNb 
HEXACHLOROPROPENE 

INDENO(1.2,3-CD|PYRENE 
ISODRIN 

ISOPHORONE 
ISOSAFROLE 
KtPUNb 
Mt lHAPYKlLENE 

METHYL ME IHANESULFONAIE 
METHYL PARATHION 
NITROBENZENE 
N-NITROSOOIETHYLAMINb' 
N-NITROSODIMETHYLAMINE 
N-NIIKUSU-DI-N-BLnYLAMINb 
N-NIIKObU-DI-N-PROPYLAMINE 

N-NIT ROSODIPHLNYLAMINb 
N-NI I'ROSOME rHYLETHYLAMINb 
N-NITR05OM0RPH0UNt 
N-NIIR050PIPERIDINE"" 
N-NITROSOPYRROLIDINE 

0,0,0-TRIETHYLPHOSPHOROTHIOATE 

O-TOLUIDINE 
P-OIMETHYLAMINOAZOBcTIZENE 
PENTACHLOROBENZENE 
PINTACHLORONITROBENZENE 
PENTACHLOROPHENOL 
PHbNACtllN 
PHENANTHRENE 

CAS Number 

191-24-2 
207-08-9 
100-51-6 
111-91-1 

111-44-4 
39638-32-9 

117-81-7 
85-68-7 

510-15-6 
21BTO-9" 

2303-16-4 
53-70-3 
132-64-9 
84-66-2 
60-51-b 

131-11-3 
84- « - 2 

117-84-0 
122-39-4 
298-04-4 

6 2 - 5 0 0 

56-38-2 

52-85-7 
206-44-0 
86-73-7 

UB-/4-1 
87-68-3 

77-47-4 
67-72-1 
70-30-4 

1888-71-7 

193-39-5 
465-73-6 

78-59-1 
120-58-1 

143-50-0 
91-80-5 
66-27-3 
298-00-0 
98-55-3 
55-18-5 

62-75-9 
924-lb-i 
621-64-7 

86-30-6 
10S9S-9b-b 

59-89-2 
100-75-4 
930-S5-2 

126-68-1 
95-53-4 

GO-li-7 "" 
608-93-5 
82-68-8 
87-86-5 
b2-44-2 

85-01-8 

Established 

Background 

Concentration | ,J 

(pg/L) 

~ 
*-
--
-
-
.. 
17 
~ 
-
--
--
— 2 
-
-. 
1.3 

-
_ 
-
-
--
--
-
--
~ 
-
-
-

-
--
-
-
-
-
-
-
--
--
~ 
-
-
-
-
--
-
-
-
-
--
-
-
-
-

Federal MCL 
for Drinking 

Water 

(US/L> 

-
— 
-
— 
— 
-
6 

-
~ 
-
-
-
--
--
--
-
-
--
-
--
-
-
-
-
-1 

-50 
-
--
-
-
-
--

-
-
--
-
--
-

-
-
--
-
--
--
_ 
-
-
-
1 

--
-

Virginia ACL B 

(ug/L) 

-0.29 
1560 
46.8 

0.012 

-
4.8U 
35.4 

0.61 
2.95 

110 
0.0029 

15.6 
12480 
3.12 

-
1560 
312 
390 

0.624 

-
-
-

624 
624 

0.042 
0.86 
93.6 
4.80 
4.68 

-
0.029 

-
n 
-

0.007 

-0.68 
3.9 

0.12 
0.U0014 
O.O0O42 
0.OU24 
0.0U96 

14 
0.0031 
0.010 

U.OU72 
0.032 

-
0.37 

12.5 
0.26 
U.17 
30.6 

-

ORNL RSL 

for Tapwater m 

(ug/L) 

1100 
0.29 
3700 
110 

0.012 

-
4.8 
35 

0.61 
2.9 

1.1 
0.0029 

37 
29000 

/ .3 

-
3700 

-910 

1.5 
_ 
-
-

LbUO 

1500 
0.042 
0.86 
220 

4.8 
11 
-

0.029 

-
71 
-
-
-0.68 

9.1 
0.12 

0.00014 
0.00042 
0.0024 
0.009b 

14 

0.0031 
0.01 

0.0072 
0.032 

_ 
-0.01b 
29 

0.2b 
0 . 1 / 

31 
1100 

PAL™ 

(ug/L) 

1100 
0.29 
3700 
110 

O.OIZ 

_ I J I 

17 
35.4 

0.61 
3.95 
1.10 

0.0029 
37 

29000 
7.3 

_<« 
3700 
312 

910 
1.5 

_ u i 

_ ' 5 l 

- I 4 1 

1500 

1500 
1 

0.86 
220 
4.80 
11 

_ 1 S | 

0.029 
_<M 

71 

_•« 
0.007 

_ — 0.b8 
9.1 

0.12 
O.O0O14 
0.00042 
0.0024 
0.009b 

14 
0.0031 
0.010 
0.0072 
0.032 
_ » l 

0.37 

0.015 
29 

0.26 
1 

3 1 

1100 

PAL Reference 

RSL 

ACL 
HSL 

RSL 
ACL 
. . IM 

Background 

ACL 
Aa 
ACL 
ACL 

ACL 
RSL 
RSL 

RSL 
.- <5> 
RSL ' 

ACL 
RSL 
RSL 
J& 
_ i « 

- . . i w 

RSL " " 
RSL 

MCL 
ACL 

RSL 
RSL 
RSL 

_<" 
ACL 
_ I M 

ACL 
. . P' 

Aa 

ACL 
RSL 

ACL 
ACL 
ACL 
ACL 
ACL 

ACL 
ACL 
ACL 

ACL 
ACL 
. . B l 

Aa 
RSL 
RSL 
Aa 
MCL 
RSL 

R5L 

PQL Goa l 

(ug/L) 

367 

0.10 
1233 

37 

0.004 
T B D ' 4 ' 

5.7 
11.8 

0.204 
0.982 
0.367 
0.001 
12.3 
9667 
2.4 

TBD 1 5 ' 
1233 
104 

303 
0.50 

T B D W 

TBD I S ' 

TBD1 1 1 

500 

500 
0.33 
0.29 
73 
1.6 
3.7 

T B D M 

-0.01 
T B D , W 

23.7 

TBO1 1 ' 

0.0023 " " 
TBD'" 
0.23 
3.D3 

0.04 
0.000048 
0.00014 
0.00082 
0.0032 

4.67 
0.OO10 

0.0033 
0.0024 

0.01 

T B D | S | 

0,12 
0.01 
9.67 

0.09 
0.33 

10.3 
3b 7 

Labo ra to ry -spec i f i c 
LOD 

(ug/L) 

TBD' 
'TBD 

" TBD 
TBD 
TBD 
TBD 

TBD 
'"TBD 

TBD 
TBD 
TBD 
TBD 
TBD 

" "TBD 
TBD "' 
TBO 

TBD 
IBD 

TBD 
TBD 
TBD 

TBD 

TBD 
TBD" 
TBD 
TBD ' 
TBD 
T8D 
TBO 
TBD 
TBD 
TBD 

TBD 
I B D 

TBD 

TBD 
TBD 

TBD 
TBD 
TSb 

TBD 
I B D 

TBD 
TBD 

"" TBD 
TBD 
TBD 
IBD 

TBD 
TBD 

TBD 
TBD 
TBO' 
TBD 
TBD 
TBD 
TBD 

L O U 

(ug/L) 

TBD 
TBD 
TBD 

TBD 
TBD 

TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD ' 
TBD 
TBD 

TBD 
TBD 
TBD " 
TBD 
TBD 

TBD 

TBD 

TBD 
TBD " 
I B D 

' TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TBD 

TBO 
TBD 

TBO 
TBD 
TBD 
TBD"' 
TBD 
TBO 
TBD' ' 
IBD 
TBD 
TBD 
TBD 
TBO 
TBD 
TBO 
TBD 

TBD 
TBD 
TBD 

IBD 
TBO 
TBD 
TBO 

D L 

(ug/L) 

TBD 
TBD 

TBD 
TBO 
TBD 
TBD 

TBD 
TBD 
IBD 

TBD 
TBD 
TBD 
TBD 

TBD 
TBD 

TBD 
I B D 
I B D 

TBD 
TBD 
TBD 

TBD 

TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 

TBD 
TBD 

TBD 
TBD 

TBD 
TBD 

TBD 
TBD 
TBO' 

' TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBO 

""TBD"' 
TBD 
TBD 
TBD 

TBD 
TBO 
TBD 
TBO 
IBD 

TBD 
TBD 



TABU C-l 
PROJECT ACTION LIMIT SELECTION FOR APPENDIX IX PARAMETERS (ATTACHMENT L OF PERMIT) 

RUSSELL ROAD LANDFILL 
MCB QUANTICO, VIRGINIA 

PAGE 4 OF 5 

Analyte 

PHENOL 
P H U K A I t 
PRONAMIDE 

PVRtNt" 
PYRIDINE 
5AI-H0Lt' 
5ULF0IEPP 

THIONAZIN 

CAS Number 

108-95-2 

298-02-2 
23950-58-S 

129-00-0 
110-86-1 
94-59-/ 

3689-24-5 

297-97-2 

EstablUhed 
Background 

Concentralion f1* 

(pg/L) 

2 

— 
" 
--
— 
~ 
-

Federal MCL 
for Drinking 

Water 

(PB/L) 

-
~ 
~ 
--
--
--
-

Virginia ACL m 

(pg/L) 

4680 
3.12 

--458 
15.6 

0.31 
7.8 

- . 

ORNL RSL 

for Tapwater t3> 

(pg/L) 

11000 
7.3 

' " " " 2700 ~ 
1100 

3 / 

0.31 
18 

-

P A L W 

(pg/U 

11000 
7.3 

2700 
' 1100 

a 
0 . 3 1 ' " " 

""18' 
15) 

PAL Reference 

RSL 
RSL 
R5L 
RSL 

RSL 
ACL 
HSL 
..151 

P Q L Goa l 

(pg/L> 
3667 
2.43 

900 
367 

12.33 
0.10 
6.0 

T B D | S | 

Labora to ry -spec i f i c 

LOD " 
(U9/L) 
TBD 

" TBD 
TBD 
TBO 
TBD 
TBD 
TBD 
TBD 

L O Q 

(ug/L) 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD "• 
TBD 
TBD 

P t s r 
ALDKIN 

ALPHA-BHC 
BETA-BHC 
CHLORDANE 
4,4'-D'D0 
4.4--DDL 

4,4'WI 
ObLIA-BHC 
DIELDRIN 
ENDOSULFAN 1 
ENDOSULFAN II 
ENDOSULFAN5ULFATE 
t N D K I N 

ENDRIN ALDEHYDE 
O A M M A - B H t (LINUANtJ 

HbPJACHLOR 
HEPTACHLOR EPOXIDE 
MEIHOXYCHLOR 
rOXAPHENE 

309-00-2 
319-B4-6 
319-B5-7 
57-74-9 
72-54-8 " 
72-55-9 ' 
50-29-3 
319-86-8 

•" 60-57-1 
959-98-8 

33213-65-9 
1031-07-8 
'72-20-8 ' 
7421-93-4 

5B-8M-9 

76-44-8 
1024-57-3 
72-43-5' 

8001-35-2 

--2 

— 
--
-
--
-
--
-* 
-
-
-
--
-
-
-
~ 

• -

~ 
2 

-
-
-
--
--
--
-2 

--
0.2 
0.4 
0.2 

' " 4 0 
3 

0.0040 

o.oio; 
0.03/ 
0.19 
0.28 
0.20 
0.20 

-" 0.004" 

-
--
-4.68 

-0.061 
0.015 
0.007 

78 

0.061 

U.U04 

0.011 
0.03/ ' 
0.19 
0.28 
0.2 
0.2 

0.DU 
0.0042 

220 
220 
220 

11 
11 

0.061 
'•"""" 0.015 

0.00/4 
180 

0.061 

0.004 
2 

0.037 
2 

0.28 

0.2 
0.2 

0.011 
0.004 ' " • " 
220 

220 
220 
n 
n 
0.2 
0.4 

0.2 
180 
3""" 

ACL 
Background 

ACl 
MCL 
ACL 
ACL 
ACL 

RSL 
ACl 
RSL 

RSL 
R5L 
RSL 
RSL 

MCL 
Ma 
MCL 
RSL 
MCL 

O.U013 
0 . 6 / 
O.D1 

0 . 6 6 / 

0.09 
0.07 

0.07 " " 
0.0037 
0.0014 

73.3 
/3 .3 
/3 .3 

3.7 ' 
3.7 

0.07 
0.13 

' 0.07 
60 
1.0 

TBD 

IBD 
TBD 
TBD 
TBD 
TBD 
TBD 
IBD 
TBD 
TBD 
TBD" 
TBD 
TBD 
TBO 
TBD 
TBO 
TBD 
I B D 

TBD 

TBD 

TBD 
TBD 
IBD 

TBD' 
'" TBD 

TBD 
TBD" 
TBD 
TBD 
TBD 

"TBD 
TBD 
TBO 
TBD 
TBD 
TBD 
TBD 
IBD 

PCBS 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

TOTAL PCBs 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

NA 

• -

-
-

-
-
-
-

0.5 

0.5 

0.5 

OS 

0.5 

0.5 

0.5 

0.5 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.0068 

0.0068 

0.034 

0.034 

0.034 

0.034 

0.17 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

ACL-based " ' 

ACL-based * ' 

ACL-based " " 

ACL-based * " 

ACL-based " " 

ACL-based " ' 

ACL-based " ' 

Aa 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

NA 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

NA 
H t K B 

2,4-D 
2,4,5-1 

2,4,S-TP|5ILVEX| "" 
U l N U b t B " "'•" 

9 4 - 7 5 - / 

93-76-5 
93-72-1 
88-85-7 ' 

-
-
-

70 

--5U 
1 

15b 

156 
125 
I b . b 

370 
3/0 
290 
11 

370 
370 
290 
37 

RSL 
RSL 
RSL 

RSL 

123 

123 
96.7 

12.3 

TBD 

TBD"" 
TBD 
IBD 

TBD 

TBD 
" 'TBD' 

TBD 
M t l A L S (TOTAL) 

ANIIMONY 
AHb tN IL 
BARIUM " "• 

BIRYLLIUM 
CADMIUM 
CHROMIUM " "~ 
L O B A L I 
COPPER 
LbAU 

MERCURY 
NILK tL " 

SELENIUM 

7440-36-0 
1 7440-38-2 " 

7440-39-3 
/440-41-7 
7440-43-9 
7440-47^3 
7440-48-4 'M 

7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 •"• 
7782-49-2 

5 

o:48 
1220 

1 

0.84 
4.7 
11 

59.5 

2.7 
0.1 / 
18.3 

3.7 

6 
10 

2000 
4 
5 

100 
-1300 
15 
2 

--50 

6.24 
0.045 
3120 
31.2 
7.8 
-4.68 

624 

-
0.50 ~ 
312 
50 

15 

0.045 
7300 

/3 
18 
-
11 

1500 

-
...... Q57 _., '730 

180 

15 
10 

7300 
73 
18 

100 
11 

1500 

15 
2 

730 

180 

RSL 
MCL 
R5L 
RSL 

RSL 
MCL 

Background 
RSL 
MCI 
MCL 
RSL 
RSL 

5.0 
3.3 

2433 
" 24.3 

6.0 
33.3 
3 / 
500 

5.0 
0.7 

' ' 243.3 " " 
60.0 

IBD 
TBD 
TBD ' 
TBD 
TBD 
TBD 
TBD 
TBD 
IBD 

IBD 
TBD 
TBD 

TBD 

TBD 
IBD 

TBD 
TBD 

TBD' ' 
TBD 

TBD 
TBD 
TBD' 
TBO' 
TBO 

D L 

(ugf l - ) 

TBO 
TBD 
TBD 
TBD 

TBD 
TBD 
TBD 

TBD 

TBD 
IBD 

" T B D 
TBD 
TBD 
TBD 

'" TBD 
' T B D " 

TBD 
TBD 

TBO 
TBD 
TBD 

TBD 
TBD 
TBD 

TBD 
TBO 
IBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

NA 

TBO 

TBD 
TBO 
TBD 

TBD 
TBD 

TBD" 
TBO 
TBD 
TBD 

TBD 
TBD 
I B D 

IBD 
TBO 
TBD 



• 

TABLE C-l 

PROJECT ACTION LIMIT SELECTION FOR APPENDIX IX PARAMETERS (ATTACHMENT L OF PERMIT) 

RUSSELL ROAD LANDFILL 

MCB QUANTICO, VIRGINIA 

PAGE 5 OF 5 

Analyte 

SILVtR 
I H A U I U M 
UN 

VANADIUM " -
2INL 

CAS Number 

7440-22-4 
7440-28-0 
7440-31-5 

'"74*Tr-S2;2" 
7440-66-6 

Established 
Background 

Concent ra t ion ' " 

(xg/L) 

0.05 

24.5 
3 

674 

Federal MCL 
for Orinking 

Water 

(xg/L) 

2 
-
--
— 

Virginia ACL K 

(ug/L) 

78 
-9360 

1.092 
4680 

ORNL RSL 

for Tapwater w 

(M9fl-) 
180 

-
22000 

180 
11000 

PAL™ 

(pg/L) 

180 
2 

22000 -

ISO 
11000 

PAL Reference 

RSL 
MCL 
RSL 
RSL 

RSL 

PQL Goa l 

(ug/L) 

60.0 

0.7 
7333 

60.0 
3 6 6 / 

Labo ra to ry -spec i f i c 
LOD 

(ug /L ) 

TBD 
TBD 
TBD ' 

" " • 'TBD" " 
IBD 

L O Q 

(ug /L ) 

IBD 
TBD 
TBD 
TBD 

"TBD 
WET CHEM 
TOTAL PHEN0LIC5 

SULFIDE 
CYANIUL-

OIOXIN 

1.2.3.4.6,7,8,9-OCDD 

1,2,3,4,6,7,B,9-OC0F 

1.2.3.4.6,7,8-HpCDD 

1,2,3,4.6,7,8-HpCDF 

U.3.4,7.B,9-HpCDF 

1,2,3,4,7,8-HxCDO 

1,2.3,4,7,B-H>lCDF 

1,2,3,8.7,8-HxCDD 

J;2.;34-7„M±<pD£, , „ _ „ , „ „ . . „ „ „ „ . , 
twTlOTHxSSti ^ ......-u,... 
1,2,3,7.8.9-HxCDF 

1.2,3.7.8-PeCDD 

1.2,3.7,8-PeCDF 

2.3,4,6,7.8-HxCDF 

2,3,4,7.8-PeCDF 

2.3,7,8-TCDD 

2,3,7.8-TCDF 

Total HpCOD 
Total HpCDF 
Tolal HxCDD 
Tola! HxCDF 
Tolal P B C D D 
Tolal PeCOF 
Tolal TCDD 
Tolal TCDF 

TTNU534S 

18496-25-8 

57-12-5 

3268-87-9 

39001-02-0 

35822-46-9 

67562-39-4 

55673-89-7 

39227-28-6 

70648-26-9 

57653-85-7 

F47 i l i 
'mtm¥i' 
72918-21-9 

40321-76-1 

57117-41-6 

60851-34-5 

57117-31-4 

l / 4 b - U l - b 

51207-31-9 

3 / 8 / 1 - u L H 
38ift<B-/5-J 
J44bb-4b-8 
55684-94-1 

ium-u-'i 
JU4U2-15-4 
«*iyu.s*3/o 
»b /22 -2 / -5 

-
-
--

-

-
_ 
.-

-
-
j ; 

• ; . 

_ 
-
-
-
-
-

-
--
--
--
-
-
--

— 
-

2U0 

0.1 

0.1 

0.003 

0.003 

0.003 

0.0003 

0.0003 

0.0003 

0,0003 

""-S'Soor 
0.0003 

0.00003 

0 .001 

0.0003 

0.0001 
0.00003 

0.0003 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

-
312 

0.00173 

0.00173 

0.000052 

0.000052 

0.000052 

0.0000052 

0.0000052 

0.0000052 

o.nponflSJ 

S'oSSSl? 
0.0000052 

0.00000052 

1.73E-05 

0.O0O0OS2 

1.73E-06 

5.70E-O7 

0.0000052 

NA 
NA 
NA 
NA 

NA 
NA ' 

NA 
NA 

~ 
-

/ 3 0 

O.00173 

0.00173 

0.0000S2 

0.000052 

0.000052 

0.0000052 

0.0000052 

0.0000052 

OipQ0OO53 

" i'KoSsI 
0.0000052 

0.0O0000S2 

1.73E-05 

0.0000052 

1.73E-06 

5.70E-O7 

0.OOOOOS2 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

_I5) 

730 

0.1 

0.1 

0.003 

0.003 

0.003 

0.0003 

0.0003 

0.0003 

0.OQCH 
~ '"'o'.oooS 

0.0003 

0.00003 

0.001 

0.0003 

0.0001 

0.00003 

0.0003 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

. . i» 

Kb l 

MCL-based ' " 

MCL-based ra 

MCL-based ' " 

M C L - b a s e d ' " 

MCL-based "> 

M C L - b a s e d " ' 

MCL-based " • 

MCL-based " ' 

MCL-based ' " 

'"TOffiaseT^ 
MCL-based" 1 

MCL-based" 1 

MCL-based"> 

M C L - b a s e d ' " 

MCL-based"> 

Ma 
MCL-based1" 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

TBD151 

243 

0.03 

0.03 

0.0010 

0.0010 

0.0010 

0.00010 

0.00010 

0.00010 

0 00010 

"~i5OTir""~ 
0.00010 

0.00001 

0.00033 

0.00010 

0.00003 

0.00001 

0.00010 

Nt 
NC 

NC 
NC 

NC 
NC 
NC 
NC 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBO 
• ™ T 5 D ™ ~ 

TBD 

TBD 

TBD 

TBD 

TBD 
TBD 

TBD 

NA' 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

T B D 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

- 7§T" 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
TBD 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

DL 

(ug/L) 

TBD 
TBD 
TBD 
TBD 
IBD 

IBD 
TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 
U""TBD" 

TBD 

TBD 

TBD 

TBD 

T B D ' 

IBD 
TBD 

NA 
NA 
NA 
NA 

—NA 

NA 
NA 

' NA 

Abbreviation' 

ACL 
DL 
GPS 
LOD 
LOQ 
MCL 
MDL 
NA 
ORNL 
PAL 
P Q L 

QL 
RSL 
T B D 
TEF 

Uft/L 
USEPA 

V D E Q 

Alternate Concentration Limil 
Detection Limit 
Groundwater Protection 
Limit of Detection 
Limit of Quantitation 
Max imum Contaminant Level 
Method Detection Limit 

Not Applicable 
Oak Ridge National 
Project Action Limit 
Project Quantitation Limit 

Quantitation Limil 
Regional Screening Levei 
To be determined 
Toxicity equivalency factor 
Microgram per liter 

Fc 

1 
2 
3 
4 

5 

6 

/ 

United St3tes Environmental Protection Agency 
Virginia Department of Environmental Qualify 

Background values established in accordance with procedures outlined in Attachment O of the RCRA Permi 
Virginia ACLs for groundwater, January 31, 2011 
RSL Summary Table, ORNL. November 2010. 
PAL representative of the higher value of Ibe background concentration, EPA MCLs. VDEQ ACLs, or USEPA ORNLs for tapwater. 
PAL selection is based on procedure to establish a GPS in accordance with Module VI, Vl.l.4a of the RCRA Permil 
Screening criteria for the chemical is not available from the sources outlined in the RCRA Permit (see footnote 4). Therefore the PAL 
will be set to (he laboratory's PQL unless the VDEQ provides the recommendation for a surrogate value 
PAL is representative of the ACL for Total PCBs. 
PAL is representative of a calculated TEF based on the MCL for 2,3.7.8-TCDD 



TABLE C-2 

PROJECT ACTION UMIT SELECTION FOR TARGET PARAMETER LIST (ATTACHMENT K OF PERMIT) 

RUSSELL ROAD LANDFILL 

MCB QUANTICO, VIRGINIA 

Anatyte 

VOCS 

1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
ACEIONL 
BEN2ENC 

CHLOROMETHANE"'" 
CIS-l,2-DICHL0«0ETHENb 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 

TOLUtNt 
rRANS-l,2-DICHL'0R0tl HENt 
rRICHLOROtlHLNE 
VINYL CHLORIDE 

CAS Number 

75-34-3 
75-35-4 

67-64-1 
71-43-2 
74-87-3 
116*9-2 
75-IH-2 

127-18-4 
108-88-3 

156-60-5 
7M1-6 
75-01-4 

Established 

Background 

Concentration " ' 

(PS'L) 

2.6 

-
2.5 

0 . / 9 

-1.7 
O.b 

0.51 

l.H 
U.b 
O.b 

-

Federal MCL 
for Drinking 

Water 

(PBrtJ 

--
7 

-j . .. 

--70 
. j . . . 

5 
1000 
100 
5 

2 " 

Virginia ACL <* 

(ugiL) 

2.42 

272 

" 115bl 
0 .41 

187 
31.2'"' 
4.8 

0.11 
1117 
89.4 " 
2.0 

0.02 

ORNL RSL 

for Tapwater l 3 ' 

(pg/L) 

2.4 
340 

22000 
0.41 

190 
73 

4.8 

0.11 
2300 
110 

2 
0.016 

P A L 1 " 

(P9/L) 

2.b 

340 

"22000 
5 

190 
73 
5 

5 
7300 

110 
5 

2 

PAL Reference 

Background 

RSL 

' R5L 
MCL 

" RSI 
RSL-

MCL 
MCL 

RSL 
Rbl 

MCL 
MCL 

PQL Goal 

(ug/L) 

0 .8 / 

113 

na 1.7 

63.3 
24.3 
1.7 

1.7 
76 / 

36.7 

1.7 
0.7 

Labo ra to ry - spec i f i c 

LOO ' 
(ug/L) 

TBD 

TBD 

••"TBD""" 
TBD 

TBD 
TBD 

' TBD 
TBO 

TBO 
TBD 
TBD 
TBD 

L O Q 

(ug/L) 

TBD 
TBD 

TBD 
TBD" 

TBD 
TBD 
TBD 
TBD 

TBD 
TBO' 

"TBD 
TBD 

SVOCs 
4-METHYLPHENOL 
BIS(2-ETHYLHEXYL)PHTHALATE 
NAPHl'HALbNt 

106-44-5 
117-81-7 
91-20-3 

7.4 
1 / 

-
--b 

-

78 
4.80 " 
0.14 

180 
4.8 

0.14 

ISO 

17 
, 0.14 

RSL 

Background 

Aa 

60 
5.7 

COS 

TBD 
TBD' 

TBD 

I B D 
TBD 

TBD 
METALS (TOIAL) 

AHSbNIC 
BARIUM 
BERYLLIUM r 

CADMIUM ' " 
CHROMIUM 
LUBALI 
LEAD 
MtRLUKY " " " • " 
N I L K t l 

VANADIUM 

7440-38-2 

7440^39-3 
744041-7' 
7W1F43-S 
7440-47-3 
7440-48-4 
7439-92-1 
7439-97-6 
744002-0 
7440-62-2 

0.48 

1220 
1 

0.84 

4.7 
11 

2.7 

0.17 
18.3 

i 

10 

2000 
4 
i 

100 
--15 
2 

-
-

0.045 
3120" 
31.2 
7.8 

~ 
4.68 

0.50 
312 

"1 .092 ' " ' 

0.045 

7300 
/3 

18 
--11 

~ 0.57 
730 

180 

10 

7300 
73 

" l ' » 
100 

11 
15 
2 

730 
180 

MCL 

"RSL 
R5L 

' R5L 

MCL 
Background 

MCL 
Ma 
RSL 
RSL 

3.3 

2433 
2413 
6.0' 
33.3 
3 . / 
5.0 
0.7 

243.3 
60.0 

T8D 

TBD 
- 'TBD' " 

TBD 
TBD 

' TBD 
TBD 
TBD 
TBD •" 

TBD 

TBD 

TBD 
TBD 

TBD 
TBD 
TBD 
TBD 
TBO 
rau 
TBD ' 

OL 

(ug/L) 

TBD 
TBD 

TBD 
TBD 
T80 
I B D 

TBD 
TBD 

TBD 
TBD 

TBD" 
TBD 

TBD 
TBD 

TBD 

TBD 
TBD 
TBD 
TBD 
TBD 
TBD 
TBO 
TBD 
IBD 
TBD 

Abbreviations: 
ACL Alternate Concentration Limit 
DL Detection Limit 
GPS Grourtdwater Protection Standard 
LOO Limit of Detection 
LOO Limit ot Quantitation 
MCL Maximum Contaminant Level 
MDL Method Detection Limit 
NA Not Applicable 
ORNL Oak Ridge National Laboratory 
PAL Project Action Limit 
POL Project Quantitation Limit 
QL Quantitation Limil 
RSL Regional Screening Level 
TBD To be dotemuned 
ug/L Microgram per liter 
USEPA United States Environmental Protection Agency 
VDEQ Virginia Department of Environmental Quality 

footnotes: 

1 Background values established In accordance with procedures outlined in Attachment O of the permit. 
2 Virginia ACL for groundwater, January 31,2011. 
3 RSL Summary Table, ORNL. November 2010. 
4 PAL representative of the Mgtter value of the background concentration, USEPA MCLs, VOEQ ACLs or EPA ORNLs for tapwater. 

PAL selection is based on procedure to establish an GPS in accordance with Module VI, V).L4a of the permit 



APPENDIX D 

EXAMPLE LABORATORY QUALITY ASSURANCE MANUAL 
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Hazardous Waste Management Permit 
MCB Quantity; F.PA W$; YAU7024722 

Attachment J 
June /. 2911 

J-2 

GROUNDWATER LOG EXAMPLE 



Hazardous Waste Management Permit 
MCB Quantico: EPA ID#: VAU7024722 

Attachment J-2 
Sepiemher2.2004 

GROUNDWATER LOG EXAiMPLE 

SAMPLING EVENT 

LOCATION 

WELL NO. 

WEATHER 

Date 

TEMPERATURE 

MEASUREMENT TEAM 

TIME WELL CASING UNLOCKED 

DEPTH TO WATER FROM TOP OF (INNER/OUTER) CASING. 

DEPT OF WELL FROM TOP (INNER/OUTER) CASING 

STATIC WASTER LEVEL 

^FT 

_FT 

FT 

MEASUREMENT TECHNIQUE: [ ]WATER LEVEL INDICATOR 

[ ]OTHER/EXPLAIN 

FORMULAS FOR DETERMINING PURGE VOLUME 

Water Level above Sand Pack: 

3 x [(Whs - JTJc
2hs) x 0.3 + (Jtrc

2hw)] 

Water Level below Sand Pack: 

3 x [>TTb2hw - 3irc
2hw) x 0.3 + (3irc

2hw)] 

where: 

rD = radius of boring = . 

rc = radius of casing = , 

hs = height of sand = . 

hw = height of water = ., 

IMMISCIBLE LAYERS: [ ]YES [ ]NO 

DETECTION METHOD: [ JVISUAL [ ]OTHER_ 

COLLECTION METHOD: [ ]BEAKER [ ]OTHER 



Hazardous Waste Management Permit 
MCB Quantico; EPA ID*: VA117024722 

Attachment J-2 
September 2, 2004 

SAMPLE IDENTIFICATION. 

PURGE TEAM _ _ _ _ _ 

PURGE PROCEDURE/EQUIPMENT: [ ]TEFLON BAILER [ ]WELLPUMP 

URGE TIME PURGE VOLUME ._ 

PURGE APPEARANCE. 

COMMENTS 

SAMPLING EVENT. 

WELL NO. DATE 

SAMPLING TEAM 

SAMPLING PROCEDURE/EQUIPMENT: [ ]TEFLON BAILER [ ]WELLPUMP 

SAMPLING TIME 

pH METER CALIBRATED WITH BUFFERS: [ ]4 [ ]7 [ ]10 

pH METER CALIBRATED BY 

CONDUCTIVITY METER CALIBRATED WITH STANDARD SOLUTION OF 

UMHOS/CM BY 

pH(S.U.) 

TEMPERATURE(aC). 

CONDUCTIVITY (UMHOS/CM). 
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. . . Putting Technology To Work 

MCB QUANTICO -T.O. 50 
BORING LOG - TMW-30 

Northing (NAD 83): 
Easting (NAD 83): 
Surface Elevation (NAVD 88): 
Borehole Abandoned: _Yes _X_No 
Backfill Method: 
Monitoring Device Installed: X Yee _No 
Type: 2" PVC Monitoring Well 

Permit Number 3-120 
Project Number. G486050-31 
Boring Location: TMW-30 
Date Logged: 08/05/03 
Geologist: R. Janosy 
Total Depth: 31' 
Reviewed by: 

Drilling Contractor: Chesapeake Geosystems 
Driller: Brian Van Doren 
Drilling Equipment: Mobile B57 ATV 
Drilling Method: HSA 
Boring Diameter: 4" auger, 8" borehole 
Sampler Type: NA 
Hammer Type: NA 

Depth 
(feetbgs) Si Sample Description 

' i 
Grading 

a 3 11 Sample 
ID 

Comments 

- 5 -

- 1 0 -

- 1 5 -

• v * 

- 2 5 -

- 3 0 -

-35-

SC Clayey SAND, yellow brown, sand is medium fine 
grain, loose, slightly plastic, dry 

CL CLAY, yellow brown, soft-firm, plastic-very plastic, 
damp 

CL Same, but firm and dry at 12', changes to a mottled 
yellow gray at 15' 

CL Same, soft to fine and damp, changes to a gray color 
at 17", damp-moist, very plastic (metallic color) 

CL Sandy CLAY, light gray, very soft, plastic, saturated 

CL Silty CLAY, light gray, very soft, plastic, saturated 

changes to a CLAY, metallic gray, soft, plastic, wet-
moist 

TD=31ft@1600 

2 1/2 Drums Generated Page 1 of 1 
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&k\ * * o iir. MCB QUANTICO-T.0.50 
%r Daneiie MONITORING WELL COMPLETION DIAGRAM 

. . . Patting Technology To Work TM\Af "i(\ 

Project #: 
G486050-31 

Site: 
MCB Quantico - T.0.50 

Well#: 
TMW-30 

Northing (NAD 83): 

Drilling Contractor. 
Chesapeake Geosystems 

Rig Type and Drilling Method: 
HSA 

Date: 
08/05/03 

Easting (NAD 83): 

Reviewed by. 
M. Gabereil 

Driller 
Brian Van Doren 

Geologist: 
R.Janosy 

Surface Elevation (NAVD 88): 

Depth Below Ground Surface 

0 ft Ground Surface 

Borehole Diameter 8 in. 
NOT TO SCALE 

TMVM0O3.CDH 



Hazardous Waste Management Permit Attachment J-3 
MCB Quantico; EPA ID#: VA117024 722 September 2, 2004 

J-4 

EPA MICROPURG1NG GUIDANCE 



United States 
Environmental Protection 
Agency 

Office of 
Research and 
Development 

Office of Solid Waste 
and Emergency 
Response 

EPA/540/S-95/504 
April 1996 

&EPA Ground Water Issue 

LOW-FLOW (MINIMAL DRAWDOWN) 
GROUND-WATER SAMPLING PROCEDURES 

by Robert W. Puis1 and Michael J. Barcelona2 

Background 

The Regional Superfund Ground Water Forum is a 
group of ground-water scientists, representing EPA's 
Regional Superfund Offices, organized to exchange 
information related to ground-water remediation at Superfund 
sites. One of the major concerns of the Forum is the 
sampling of ground water to support site assessment and 
remedial performance monitoring objectives. This paper is 
intended to provide background information on the 
development of low-flow sampling procedures and its 
application under a variety of hydrogeologic settings. It is 
hoped that the paper will support the production of standard 
operating procedures for use by EPA Regional personnel and 
other environmental professionals engaged in ground-water 
sampling. 

For further information contact Robert Puis, 405-436-8543, 
Subsurface Remediation and Protection Division, NRMRL, 
Ada, Oklahoma. 

I. Introduction 

The methods and objectives of ground-water 
sampling to assess water quality have evolved over time. 
Initially the emphasis was on the assessment of water quality 
of aquifers as sources of drinking water. Large water-bearing 

units were identified and sampled in keeping with that 
objective. These were highly productive aquifers that 
supplied drinking water via private wells or through public 
water supply systems. Gradually, with the increasing aware
ness of subsurface pollution of these water resources, the 
understanding of complex hydrogeochemical processes 
which govern the fate and transport of contaminants in the 
subsurface increased. This increase in understanding was 
also due to advances in a number of scientific disciplines and 
improvements in tools used for site characterization and 
ground-water sampling. Ground-water quality investigations 
where pollution was detected initially borrowed ideas, ' 
methods, and materials for site characterization from the 
water supply field and water analysis from public health 
practices. This included the materials and manner in which 
monitoring wells were installed and the way in which water 
was brought to the surface, treated, preserved and analyzed. 
The prevailing conceptual ideas included convenient generali
zations of ground-water resources in terms of large and 
relatively homogeneous hydrologic units. With time it became 
apparent that conventional water supply generalizations of 
homogeneity did not adequately represent field data regard
ing pollution of these subsurface resources. The important 
role of heterogeneity became increasingly clear not only in 
geologic terms, but also in terms of complex physical, 

'National Risk Management Research Laboratory, U.S. EPA 
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chemical and biological subsurface processes. With greater 
appreciation of the role of heterogeneity, it became evident 
that subsurface pollution was ubiquitous and encompassed 
the unsaturated zone to the deep subsurface and included 
unconsolidated sediments, fractured rock, and aquitards or 
low-yielding or impermeable formations. Small-scale pro
cesses and heterogeneities were shown to be important in 
identifying contaminant distributions and in controlling water 
and contaminant flow paths. 

It is beyond the scope of this paper to summarize all 
the advances in the field of ground-water quality investiga
tions and remediation, but two particular issues have bearing 
on ground-water sampling today: aquifer heterogeneity and 
colloidal transport. Aquifer heterogeneities affect contaminant 
flow paths and include variations in geology, geochemistry, 
hydrology and microbiology. As methods and the tools 
available for subsurface investigations have become increas
ingly sophisticated and understanding of the subsurface 
environment has advanced, there is an awareness that in 
most cases a primary concern lor site investigations is 
characterization of contaminant flow paths rather than entire 
aquifers. In fact, in many cases, plume thickness can be less 
than well screen lengths (e.g., 3-6 m) typically installed at 
hazardous waste sites to detect and monitor plume movement 
over time. Small-scale differences have increasingly been 
shown to be important and there is a general trend toward 
smaller diameter wells and shorter screens. 

The hydrogeochemical significance of colloidal-size 
particles in subsurface systems has been realized during the 
past several years (Gschwend and Reynolds, 1987; McCarthy 
and Zachara, 1989; Puis, 1990; Ryan and Gschwend, 1990). 
This realization resulted from both field and laboratory studies 
that showed faster contaminant migration over greater 
distances and at higher concentrations than flow and trans
port model predictions would suggest (Buddemeier and Hunt, 
1988; Enfield and Bengtsson, 1988; Penrose et al., 1990). 
Such models typically account for interaction between the 
mobile aqueous and immobile solid phases, but do not allow 
for a mobile, reactive solid phase. It is recognition of this third 
phase as a possible means of contaminant transport that has 
brought increasing attention to the manner in which samples 
are collected and processed for analysis (Puis et al., 1990; 
McCarthy and Degueldre, 1993; Backhus et al., 1993; U. S. 
EPA, 1995). If such a phase is present in sufficient mass, 
possesses high sorption reactivity, large surface area, and 
remains stable in suspension, it can serve as an important 
mechanism to facilitate contaminant transport in many types 
of subsurface systems. 

Colloids are particles that are sufficiently small so 
that the surface free energy of the particle dominates the bulk 
free energy. Typically, in ground water, this includes particles 
with diameters between 1 and 1000 nm. The most commonly 
observed mobile particles include: secondary clay minerals; 
hydrous iron, aluminum, and manganese oxides; dissolved 
and particulate organic materials, and viruses and bacteria. 

These reactive particles have been shown to be mobile under 
a variety of conditions in both field studies and laboratory 
column experiments, and as such need to be included in 
monitoring programs where identification of the total mobile 
contaminant loading (dissolved + naturally suspended 
particles) at a site is an objective. To that end, sampling 
methodologies must be used which do not artificially bias 
naturally suspended particle concentrations. 

Currently the most common ground-water purging 
and sampling methodology is to purge a well using bailers or 
high speed pumps to remove 3 to 5 casing volumes followed 
by sample collection. This method can cause adverse impacts 
on sample quality through collection of samples with high 
levels of turbidity. This results in the inclusion of otherwise 
immobile artifactual particles which produce an overestima-
tion of certain analytes of interest (e.g., metals or hydrophobic 
organic compounds). Numerous documented problems 
associated with filtration (Danielsson, 1982; Laxen and 
Chandler, 1982; Horowitz et al., 1992) make this an undesir
able method of rectifying the turbidity problem, and include 
the removal of potentially mobile (contaminant-associated) 
particles during filtration, thus artificially biasing contaminant 
concentrations low. Sampling-induced turbidity problems can 
often be mitigated by using low-flow purging and sampling 
techniques. 

Current subsurface conceptual models have under
gone considerable refinement due to the recent development 
and increased use of field screening tools. So-called 
hydraulic push technologies (e.g., cone penetrometer, 
Geoprobe®. QED HydroPunch®) enable relatively fast 
screening site characterization which can then be used to 
design and install a monitoring well network. Indeed, 
alternatives to conventional monitoring wells are now being 
considered for some hydrogeologic settings. The ultimate 
design of any monitoring system should however be based 
upon adequate site characterization and be consistent with 
established monitoring objectives. 

If the sampling program objectives include accurate 
assessment of the magnitude and extent of subsurface 
contamination over time and/or accurate assessment of 
subsequent remedial performance, then some Information 
regarding plume delineation in three-dimensional space is 
necessary prior to monitoring well network design and 
installation. This can be accomplished with a variety of 
different tools and equipment ranging from hand-operated 
augers to screening tools mentioned above and large drilling 
rigs. Detailed information on ground-water flow velocity, 
direction, and horizontal and vertical variability are essential 
baseline data requirements. Detailed soil and geologic data 
are required prior to and during the installation of sampling 
points. This includes historical as well as detailed soil and 
geologic logs which accumulate during the site investigation. 
The use of borehole geophysical techniques is also recom
mended. With this information (together with other site 
characterization data) and a clear understanding of sampling 



objectives, then appropriate location, screen length, well 
diameter, slot size, etc. for the monitoring well network can be 
decided. This is especially critical for hew in situ remedial 
approaches or natural attenuation assessments at hazardous 
waste sites. 

In general, the overall goal of any ground-water 
sampling program is to collect water samples with no alter
ation in water chemistry; analytical data thus obtained may be 
used for a variety of specific monitoring programs depending 
on the regulatory requirements. The sampling methodology 
described in this paper assumes that the monitoring goal is to 
sample monitoring wells for the presence of contaminants and 
it is applicable whether mobile colloids are a concern or not 
and whether the analytes of concern are metals (and metal-
bids) or organic compounds. 

II. Monitoring Objectives and Design 
Considerations 

The following issues are important to consider prior 
to the design and implementation of any ground-water 
monitoring program, including those which anticipate using 
low-flow purging and sampling procedures. 

A. Data Quality Objectives (DQOs) 

Monitoring objectives include four main types: 
detection, assessment, corrective-action evaluation and 
resource evaluation, along with hybrid variations such as site-
assessments for property transfers and water availability 
investigations. Monitoring objectives may change as contami
nation or water quality problems are discovered. However, 
there are a number of common components of monitoring 
programs which should be recognized as important regard
less of initial objectives. These components include: 

1) Development of a conceptual model that incorporates 
elements of the regional geology to the local geologic 
framework. The conceptual model development also 
includes initial site characterization efforts to identify 
hydrostratigraphic units and likely flow-paths using a 
minimum number of borings and well completions; 

2) Cost-effective and well documented collection of high 
quality data utilizing simple, accurate, and reproduc
ible techniques; and 

3) Refinement of the conceptual model based on 
supplementary data collection and analysis. 

These fundamental components serve many types of monitor
ing programs and provide a basis for future efforts that evolve 
in complexity and level of spatial detail as purposes and 
objectives expand. High quality, reproducible data collection 
is a common goal regardless of program objectives. 

High quality data collection implies data of sufficient 
accuracy, precision, and completeness (i.e., ratio of valid 
analytical results to the minimum sample number called for by 
the program design) to meet the program objectives. Accu
racy depends on the correct choice of monitoring tools and 
procedures to minimize sample and subsurface disturbance 
from collection to analysis. Precision depends on the 
repeatability of sampling and analytical protocols. It can be 
assured or improved by replication of sample analyses 
including blanks, field/lab standards and reference standards. 

0 . Sample Representativeness 

An important goal of any monitoring program is 
collection of data that is truly representative of conditions at 
the site. The term representativeness applies to chemical and 
hydrogeologic data collected via wells, borings, piezometers, 
geophysical and soil gas measurements, lysimeters, and 
temporary sampling points. It involves a recognition of the 
statistical variability of individual subsurface physical proper
ties, and contaminant or major ion concentration levels, while 
explaining extreme values. Subsurface temporal and spatial 
variability are facts. Good professional practice seeks to 
maximize representativeness by using proven accurate and 
reproducible techniques to define limits on the distribution of 
measurements collected at a site. However, measures of 
representativeness are dynamic and are controlled by 
evolving site characterization and monitoring objectives. An 
evolutionary site characterization model, as shown in Fig
ure 1, provides a systematic approach to the goal of consis
tent data collection. 
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Figure 1. Evolutionary Site Characterization Model 

The model emphasizes a recognition of the causes of the 
variability (e.g., use of inappropriate technology such as using 
bailers to purge wells; imprecise or operator-dependent 
methods) and the need to control avoidable errors. 



1) Questions of Scale 

A sampling plan designed to collect representative 
samples must take into account the potential scale of 
changes in site conditions through space and time as well as 
the chemical associations and behavior of the parameters 
that are targeted for investigation. In subsurface systems, 
physical (i.e., aquifer) and chemical properties over time or 
space are not statistically independent. In fact, samples 
taken in close proximity (i.e., within distances of a few meters) 
or within short time periods (i.e., more frequently than 
monthly) are highly auto-correlated. This means that designs 
employing high-sampling frequency (e.g., monthly) or dense 
spatial monitoring designs run the risk of redundant data 
collection and misleading inferences regarding trends in 
values that aren't statistically valid. In practice, contaminant 
detection and assessment monitoring programs rarely suffer 
these over-sampling concerns. In corrective-action evaluation 
programs, it is also possible that too little data may be 
collected over space or time. In these cases, false interpreta
tion of the spatial extent of contamination or underestimation 
of temporal concentration variability may result. 

2) Target Parameters 

Parameter selection in monitoring program design is 
most often dictated by the regulatory status of the site. 
However, background water quality constituents, purging 
indicator parameters, and contaminants, all represent targets 
for data collection programs. The tools and procedures used 
in these programs should be equally rigorous and applicable 
to all categories of data, since all may be needed to deter
mine or support regulatory action. 

C. Sampl ing Point Design and Construct ion 

Detailed site characterization is central to alt 
decision-making purposes and the basis for this characteriza
tion resides in identification of the geologic framework and 
major hydro-stratigraphic units. Fundamental data for sample 
point location include: subsurface lithology, head-differences 
and background geochemicai conditions. Each sampling point 
has a proper use or uses which should be documented at a 
level which is appropriate for the program's data quality 
objectives. Individual sampling points may not always be 
able to fulfill multiple monitoring objectives (e.g., detection, 
assessment, corrective action). 

1) Compattoility with Monitoring Program and Data 
Quality Objectives 

Specifics of sampling point location and design wiU 
be dictated by the complexity of subsurface lithology and 
variability in contaminant and/or geochemicai conditions. It 
should be noted that, regardless of the ground-water sam
pling approach, few sampling points (e.g., wells, drive-points, 
screened augers) have zones of influence in excess of a few 

feet. Therefore, the spatial frequency of sampling points 
should be carefully selected and designed. 

2) Flexibility of Sampling Point Design 

In most cases well-point diameters in excess of 1 7/8 
inches will permit the use of most types of submersible 
pumping devices for low-flow (minimal drawdown) sampling. 
It is suggested that short [e.g., less than 1.6 m) screens be 
incorporated into the monitoring design where possible so 
that comparable results from one device to another might be 
expected. Short, of course, is relative to the degree of vertical 
water quality variability expected at a site. 

3) Equilibration of Sampling Point 

Time should be allowed for equilibration of the well 
or sampling point with the formation after installation. Place
ment of well or sampling points in the subsurface produces 
some disturbance of ambient conditions. Drilling techniques 
(e.g., auger, rotary, etc.) are generally considered to cause 
more disturbance than direct-push technologies. In either 
case, there may be a period (i.e., days to months) during 
which water quality near the point may be distinctly different 
from that in the formation. Proper development of the sam
pling point and adjacent formation to remove fines created 
during emplacement wiH shorten this water quality recovery 
period. 

III. Definit ion of Low-Flow Purging and Sampl ing 

It is generally accepted that water in the well casing 
is non-representative of the formation water and needs to be 
purged prior to collection of ground-water samples. However, 
the water in the screened interval may indeed be representa
tive of the formation, depending upon well construction and 
site hydrogeology. Wells are purged to some extent for the 
following reasons: the presence of the air interface at the top 
of the water column resulting in an oxygen concentration 
gradient with depth, loss of volatiles up the water column, 
leaching from or sorption to the casing or filter pack, chemical 
changes due to clay seais or backfill, and surface infiltration. 

Low-flow purging, whether using portable or dedi
cated systems, should be done using pump-intake located in 
the middle or slightly above the middle of the screened 
interval. Placement of the pump too close to the bottom of the 
well will cause increased entrainment of solids which have 
collected in the well over time. These particles are present as 
a result of well development, prior purging and sampling 
events, and natural colloidal transport and deposition. 
Therefore, placement of the pump in the middle or toward the 
top of the screened interval is suggested. Placement of the 
pump at the top of the water column for sampling is only 
recommended in unconfined aquifers, screened across the 
water table, where this is the desired sampling point Low-



flow purging has the advantage of minimizing mixing between 
the overlying stagnant casing water and water within the 
screened interval. 

A. Low-Flow Purging and Sampl ing 

Low-flow refers to the velocity with which water 
enters the pump intake and that is imparted to the formation 
pore water in the immediate vicinity of the well screen. It 
does not necessarily refer to the flow rate of water discharged 
at the surface which can be affected by flow regulators or 
restrictions. Water level drawdown provides the best indica
tion of the stress imparted by a given flow-rate for a given 
hydrological situation. The objective is to pump in a manner 
that minimizes stress (drawdown) to the system to the extent 
practical taking into account established site sampling 
objectives. Typically, flow rates on the order of 0.1 - 0.5 L/min 
are used, however this is dependent on site-specific 
hydrogeology. Some extremely coarse-textured formations 
have been successfully sampled in this manner at flow rates 
to 1 L/min. The effectiveness of using low-flow purging is 
intimately linked with proper screen location, screen length, 
and well construction and development techniques. The 
reestablishment of natural flow paths in both the vertical and 
horizontal directions is important for correct interpretation of 
the data. For high resolution sampling needs, screens less 
than 1 m should be used. Most of the need for purging has 
been found to be due to passing the sampling device through 
the overlying casing water which causes mixing of these 
stagnant waters and the dynamic waters within the screened 
interval. Additionally, there is disturbance to suspended 
sediment collected in the bottom of the casing and the 
displacement of water out into the formation immediately 
adjacent to the well screen. These disturbances and impacts 
can be avoided using dedicated sampling equipment, which 
precludes the need to insert the sampling device prior to 
purging and sampling. 

Isolation of the screened interval water from Ihe 
overlying stagnant casing water may be accomplished using 
low-flow minimal drawdown techniques. If the pump intake is 
located within the screened interval, most of the water 
pumped will be drawn in directly from the formation with little 
mixing of casing water or disturbance to the sampling zone. 
However, if the wells are not constructed and developed 
properly, zones other than those intended may be sampled. 
At some sites where geologic heterogeneities are sufficiently 
different within the screened interval, higher conductivity 
zones may be preferentially sampled. This is another reason 
to use shorter screened intervals, especially where high 
spatial resolution is a sampling objective. 

B. Water Quality Indicator Parameters 

It is recommended that water quality indicator 
parameters be used to determine purging needs prior to 
sample collection in each well. Stabilization of parameters 
such as pH, specific conductance, dissolved oxygen, oxida

tion-reduction potential, temperature and turbidity should be 
used to determine when formation water is accessed during 
purging. In general, the order of stabilization is pH, tempera
ture, and specific conductance, followed by oxidation-
reduction potential, dissolved oxygen and turbidity. Tempera
ture and pH, while commonly used as purging indicators, are 
actually quite insensitive in distinguishing between formation 
water and stagnant casing water; nevertheless, these are 
important parameters for data interpretation purposes and 
should also be measured. Performance criteria for determi
nation of stabilization should be based on water-level draw
down, pumping rate and equipment specifications for measur
ing indicator parameters. Instruments are available which 
utilize in-line flow cells to continuously measure the above 
parameters. 

It is important to establish specific well stabilization 
criteria and then consistently follow the same methods 
thereafter, particularly with respect to drawdown, flow rate 
and sampling device. Generally, the time or purge volume 
required for parameter stabilization is independent of well 
depth or well volumes. Dependent variables are well diam
eter, sampling device, hydrogeochemistry, pump flow rate, 
and whether the devices are used in a portable or dedicated 
manner. If the sampling device is already in place (i.e., 
dedicated sampling systems), then the time and purge 
volume needed for stabilization is much shorter. Other 
advantages of dedicated equipment include less purge water^ 
for waste disposal, much less decontamination of equipment, 
less time spent in preparation of sampling as well as time in 
the field, and more consistency in the sampling approach 
which probably will translate into less variability in sampling 
results. The use of dedicated equipment is strongly recom
mended at wells which will undergo routine sampling over 
time. 

If parameter stabilization criteria are too stringent, 
then minor oscillations in indicator parameters may cause 
purging operations to become unnecessarily protracted. It 
should also be noted that turbidity is a very conservative 
parameter in terms of stabilization. Turbidity is always the 
last parameter to stabilize. Excessive purge times are 
invariably related to the establishment of too stringent turbidity 
stabilization criteria. It should be noted that natural turbidity 
levels in ground water may exceed 10 nephelometric turbidity 
units (NTU). 

C. Advantages a n d Disadvantages o fLow-F low 
(Minimum Drawdown) Purging 

include: 
In general, the advantages of low-flow purging 

samples which are representative of the mobile load of 
contaminants present (dissolved and colloid-associ
ated); 
minimal disturbance of the sampling point thereby 
minimizing sampling artifacts; 
less operator variability, greater operator control; 



• reduced stress on the formation (minimal drawdown); 
• less mixing of stagnant casing water with formation 

water; 
• reduced need for filtration and, therefore, less time 

required for sampling; 
• smaller purging volume which decreases waste 

disposal costs and sampling time; 
• better sample consistency; reduced artificial sample 

variability. 

Some disadvantages of low-flow purging are: 
• higher initial capital costs, 
• greater set-up time in the field, 
• need to transport additional equipment to and from the 

site, 
• increased training needs, 
• resistance to change on the part of sampling practitio

ners, 
• concern that new data will indicate a change in 

conditions and trigger an action. 

IV. Low-Flow (Minimal Drawdown) Sampling 
Protocols 

The following ground-water sampling procedure has 
evolved over many years of experience in ground-water 
sampling for organic and inorganic compound determinations 
and as such summarizes the authors' (and others) experi
ences to date (Barcelona et al., 1984,1994; Barcelona and 
Helfrich, 1986; Puis and Barcelona, 1989; Puis et. al. 1990, 
1992; Puis and Powell, 1992; Puis and Paul, 1995). High-
quality chemical data collection is essential in ground-water 
monitoring and site characterization. The primary limitations 
to the collection of representative ground-water samples 
include: mixing of the stagnant casing and fresh screen 
waters during insertion of the sampling device or ground
water level measurement device; disturbance and 
resuspension of settled solids at the bottom of the well when 
using high pumping rates or raising and lowering a pump or 
bailer; introduction of atmospheric gases or degassing from 
the water during sample handling and transfer, or inappropri
ate use of vacuum sampling device, etc. 

A. Sampl ing Recommendat ions 

Water samples should not be taken immediately 
following well development. Sufficient time should be allowed 
for the ground-water flow regime in the vicinity of the monitor
ing well to stabilize and to approach chemical equilibrium with 
the well construction materials. This lag time will depend on 
site conditions and methods of installation but often exceeds 
one week. 

Well purging is nearly always necessary to obtain 
samples of water flowing through the geologic formations in 
the screened interval. Rather than using a general but 
arbitrary guideline of purging three casing volumes prior to 

sampling, it is recommended that an in-line water quality 
measurement device (e.g., flow-through cell) be used to 
establish the stabilization time for several parameters (e.g. , 
pH, specific conductance, redox, dissolved oxygen, turbidity) 
on a well-specific basis. Data on pumping rate, drawdown, 
and volume required for parameter stabilization can be used 
as a guide for conducting subsequent sampling activities. 

The following are recommendations to be considered 
before, during and after sampling: 

• use low-flow rates (<0.5 L/min), during both purging 
and sampling to maintain minimal drawdown in the 
well; 

• maximize tubing wall thickness, minimize tubing 
length; 

• place the sampling device intake at the desired 
sampling point; 

• minimize disturbances of the stagnant water column 
above the screened interval during water level 
measurement and sampling device insertion; 

• make proper adjustments to stabilize the flow rate as 
soon as possible; 

• monitor water quality indicators during purging; 
• collect unfiltered samples to estimate contaminant 

loading and transport potential in the subsurface 
system. 

B. Equipment Calibration 

Prior to sampling, all sampling device and monitoring 
equipment should be calibrated according to manufacturer's 
recommendations and the site Quality Assurance Project Plan 
(QAPP) and Field Sampling Plan (FSP). Calibration of pH 
should be performed with at least two buffers which bracket 
the expected range. Dissolved oxygen calibration must be 
corrected for local barometric pressure readings and eleva
tion. 

C. Water Level Measurement and Moni tor ing 

It is recommended that a device be used which will 
least disturb the water surface in the casing. Well depth 
should be obtained from the well logs. Measuring to the 
bottom of the well casing will only cause resuspension of 
settled solids from the formation and require longer purging 
times for turbidity equilibration. Measure well depth after 
sampling is completed. The water level measurement should 
be taken from a permanent reference point which is surveyed 
relative to ground elevation. 

D. Pump Type 

The use of low-flow (e.g., 0.1-0.5 L/min) pumps is 
suggested for purging and sampling all types of analytes: All 
pumps have some limitation and these should be investigated 
with respect to application at a particular site. Bailers are 
inappropriate devices for low-flow sampling. 



1) General Considerations E Filtration 

There are no unusual requirements for ground-water 
sampling devices when using low-flow, minimal drawdown 
techniques. The major concern is that the device give 
consistent results and minimal disturbance of the sample 
across a range of low flow rates (i.e., < 0.5 L/min). Clearly, 
pumping rates that cause minimal to no drawdown in one well 
could easily cause significant drawdown in another wel 
finished in a less transmissive formation. In this sense, the 
pump should not cause undue pressure or temperature 
changes or physical disturbance on the water sample over a 
reasonable sampling range. Consistency in operation is 
critical to meet accuracy and precision goals. 

2) Advantages and Disadvantages of Sampling Devices 

A variety of sampling devices are available for low-
flow (minimal drawdown) purging and sampling and indude 
peristaltic pumps, bladder pumps, electrical submersible 
pumps, and gas-driven pumps. Devices which lend them
selves to both dedication and consistent operation at defin
able low-flow rates are preferred. It is desirable that the pump 
be easily adjustable and operate reliably at these lower flow 
rates. The peristaltic pump is limited to shallow-applicafons 
and can cause degassing resulting in alteration of pH, 
alkalinity, and some volatiles loss. Gas-driven pumps should 
be of a type that does not allow the gas to be in direct contact 
with the sampled fluid. 

Clearly, bailers and other grab type samplers are ill-
suited for low-flow sampling since they will cause repeated 
disturbance and mixing of stagnant water in the casing and 
the dynamic water in the screened interval. Similarly, the use 
of inertial lift foot-valve type samplers may cause too much 
disturbance at the point of sampling. Use of these devices 
also tends to introduce uncontrolled and unacceptable 
operator variability. 

Summaries of advantages and disadvantages of 
various sampling devices are listed in Herzog et al. (1991), 
U. S. EPA (1992), Parker (1994) and Thumblad (19941 

E. Pump Installation 

Dedicated sampling devices (left in the well) capable 
of pumping and sampling are preferred over any otherfype of 
device. Any portable sampling device should be slowly and 
carefully lowered to the middle of the screened interval or 
slightly above the middle (e.g., 1-1.5 m below the top of a 3 m 
screen). This is to minimize excessive mixing of the stagnant 
water in the casing above the screen with the screened 
interval zone water, and to minimize resuspension of solids 
which will have collected at the bottom of the well. These two 
disturbance effects have been shown to directly affect itie 
time required for purging. There also appears to be a irect 
correlation between size of portable sampling devices relative 
to the well bore and resulting purge volumes and times. The 
key is to minimize disturbance of water and solids in the well 
casing. 

Decisions to filter samples should be dictated by 
sampling objectives rather than as a fix for poor sampling 
practices, and field-filtering of certain constituents should not 
be the default. Consideration should be given as to what the 
application of field-filtration is trying to accomplish. For 
assessment of truly dissolved (as opposed to operationally 
dVssorVedfj.e., samples filtered with 0.45 um filters]) concen
trations of major ions and trace metals, 0.1 um filters are 
recommended although 0.45 um filters are normally used for 
most regulatory programs. Alkalinity samples must also be 
filtered if significant particulate calcium carbonate is sus
pected, since this material is likely to impact alkalinity titration 
results (although filtration itself may alter the C02 composition 
of the sample and, therefore, affect the results). 

Although filtration may be appropriate, filtration of a 
sample may cause a number of unintended changes to occur 
(e.g. oxidation, aeration) possibly leading to filtration-induced 
artifacts during sample analysis and uncertainty in the results. 
Some of these unintended changes may be unavoidable but 
the factors leading to them must be recognized. Deleterious 
effects can be minimized by consistent application of certain 
filtration guidelines. Guidelines should address selection of 
filter type, media, pore size, etc. in order to identify and 
minimize potential sources of uncertainty when filtering 
samples. 

In-line filtration is recommended because it provides 
better consistency through less sample handling, and 
minimizes sample exposure to the atmosphere. In-line filters 
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane filters) formats 
and various filter pore sizes (0.1-5.0 urn). Disposable filter 
cartridges have the advantage of greater sediment handling 
capacity when compared to traditional membrane filters. 
Filters must be pre-rinsed following manufacturer's recom
mendations. If there are no recommendations for rinsing, 
pass through a minimum of 1 L of ground water following 
purging and prior to sampling. Once filtration has begun, a 
filter cake may develop as particles larger than the pore size 
accumulate on the filter membrane. The result is that the 
effective pore diameter of the membrane is reduced and 
particles smaller than the stated pore size are excluded from 
the filtrate. Possible corrective measures include prefiltering 
(with larger pore size filters), minimizing particle loads to 
begin with, and reducing sample volume. 

G. Moni tor ing o f Water Level and Water Quali ty 
Indicator Parameters 

Check water level periodically to monitor drawdown 
in the well as a guide to flow rate adjustment The goal is 
minimal drawdown (<0.1 m) during purging. This goal may be 
difficult to achieve under some circumstances due to geologic 
heterogeneities within the screened interval, and may require 
adjustment based on site-specific conditions and personal 
experience. In-line water quality indicator parameters should 
be continuously monitored during purging. The water quality 



indicator parameters monitored can include pH, redox 
potential, conductivity, dissolved oxygen (DO) and turbidity. 
The last three parameters are often most sensitive. Pumping 
rate, drawdown, and the time or volume required to obtain 
stabilization of parameter readings can be used as a future 
guide to purge the wet. Measurements should be taken 
every three to five minutes if the above suggested rates are 
used. Stabilization is achieved after all parameters have 
stabilized for three successive readings. In lieu of measuring 
all five parameters, a minimum subset would include pH, 
conductivity, and turbidity or DO. Three successive readings 
should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv 
for redox potential, and ± 10% for turbidity and DO. Stabilized 
purge indicator parameter trends are generally obvious and 
follow either an exponential or asymptotic change to stable 
values during purging. Dissolved oxygen and turbidity usually 
require the longest time for stabilization. The above stabiliza
tion guidelines are provided for rough estimates based on 
experience. 

H. Sampling, Sample Containers, Preservation and 
Decontaminat ion 

introducing field contaminants into a sample bottle while 
adding the preservatives. 

The preservatives should be transferred from the 
chemical bottle to the sample container using a disposable 
polyethylene pipet and the disposable pipet should be used 
only once and then discarded. 

After a sample container has been filled with ground 
water, a Teflon™ (or tin)-lined cap is screwed on tightly to 
prevent the container from leaking. A sample label is filled 
out as specified in the FSP. The samples should be stored 
inverted at 4°C. 

Specific decontamination protocols for sampling 
devices are dependent to some extent on the type of device 
used and the type of contaminants encountered. Refer to the 
site QAPP and FSP for specific requirements. 

I. Blanks 

The following blanks should be collected: 

Upon parameter stabilization, sampling can be 
initiated. If an in-line device is used to monitor water quality 
parameters, it should be disconnected or bypassed during 
sample collection. Sampling flow rate may remain at estab
lished purge rate or may be adjusted slightly to minimize 
aeration, bubble formation, turbulent filling of sample bottles, 
or loss of volatiles due to extended residence time in tubing. 
Typically, flow rates less than 0.5 L/min are appropriate. The 
same device should be used for sampling as was used for 
purging. Sampling should occur in a progression from least to 
most contaminated well, if this is known. Generally, volatile 
(e.g., solvents and fuel constituents) and gas sensitive (e.g., 
Fe2*, CHV HjS/HS\ alkalinity) parameters should be sampled 
first. The sequence in which samples for most inorganic 
parameters are collected is immaterial unless filtered (dis
solved) samples are desired. Filtering should be done last 
and in-line filters should be used as discussed above. During 
both well purging and sampling, proper protective clothing 
and equipment must be used based upon the type and level 
of contaminants present 

The appropriate sample container will be prepared in 
advance of actual sample collection for the analytes of 
interest and include sample preservative where necessary. 
Water samples should be collected directly into this container 
from the pump tubing. 

Immediately after a sample bottle has been filled, it 
must be preserved as specified in the site (QAPP). Sample 
preservation requirements are based on the analyses being 
performed (use site QAPP, FSP, RCRA guidance document 
(U. S. EPA, 1992] or EPA SW-846 [U. S. EPA, 1982]). It 
may be advisable to add preservatives to sample bottles in a 
controlled setting prior to entering the field in order to reduce 
the chances of improperly preserving sample bottles or 

(1) field blank: one field blank should be collected from 
each source water (distilled/deionized water) used for 
sampling equipment decontamination or for assisting 
well development procedures. 

(2) equipment blank: one equipment blank should be 
taken prior to the commencement of field work, from 
each set of sampling equipment to be used for that 
day. Refer to site QAPP or FSP for specific require
ments. 

(3) trip blank: a trip blank is required to accompany each 
volatile sample shipment These blanks are prepared 
in the laboratory by filling a 40-mL volatile organic 
analysis (VOA) bottle with distilled/deionized water. 

V. Low-Permeabil i ty Formations and Fractured 
Rock 

The overall sampling program goals or sampling 
objectives will drive how the sampling points are located, 
installed, and choice of sampling device. Likewise, site-
specific hydrogeologic factors will affect these decisions. 
Sites with very low permeability formations or fractures 
causing discrete flow channels may require a unique monitor
ing approach. Unlike water supply wells, wells installed for 
ground-water quality assessment and restoration programs 
are often installed in low water-yielding settings (e.g., clays, 
silts). Alternative types of sampling points and sampling 
methods are often needed in these types of environments, 
because low-permeability settings may require extremely low-
flow purging (<0.1 L/min) and may be technology-limited. 
Where devices are not readily available to pump at such low 
flow rates, the primary consideration is to avoid dewatering of 



the well screen. This may require repeated recovery of the 
water during purging while leaving the pump in place within 
the well screen. 

Use of low-flow techniques may be impractical in 
these settings, depending upon the water recharge rates. 
The sampler and the end-user of data collected from such 
wells need to understand the limitations of the data collected; 
i.e., a strong potential for underestimation erf actual contami
nant concentrations for volatile organics, potential false 
negatives for filtered metals and potential false positives for 
unfiltered metals. It is suggested that comparisons be made 
between samples recovered using low-flow purging tech
niques and samples recovered using passive sampling 
techniques (i.e., two sets of samples). Passive sample 
collection would essentially entail acquisition of the sample 
with no or very little purging using a dedicated sampling 
system installed within the screened interval or a passive 
sample collection device. 

A. Low-Permeabil i ty Format ions (<0.1 L/min 
recharge) 

1. Low-Flow Purging and Sampling with Pumps 

a. "portable or non-dedicated mode" - Lower the pump 
(one capable of pumping at <0.1 L/min) to mid-screen 
or slightly above and set in place for minimum of 48 
hours (to lessen purge volume requirements). After 48 
hours, use procedures listed in Part IV above regard
ing monitoring water quality parameters for stabiliza
tion, etc., but do not dewater the screen. If excessive 
drawdown and slow recovery is a problem, then 
alternate approaches such as those listed below may 
be better. 

b. "dedicated mode" - Set the pump as above at least a 
week prior to sampling; that is, operate in a dedicated 
pump mode. With this approach significant reductions 
in purge volume should be realized. Water quzfty 
parameters should stabilize quite rapidly due to less 
disturbance of the sampling zone. 

2. Passive Sample Collection 

Passive sampling collection requires insertion of the 
device into the screened interval for a sufficient time period to 
allow flow and sample equilibration before extraction for 
analysis. Conceptually, the extraction of water from lew 
yielding formations seems more akin to the collection of water 
from the unsaturated zone and passive sampling techaques 
may be more appropriate in terms of obtaining "represmta-
tive" samples. Satisfying usual sample volume requirements 
is typically a problem with this approach and some latibde will 
be needed on the part of regulatory entities to achieve 
sampling objectives. 

B. Fractured Rock 

In fractured rock formations, a low-flow to zero 
purging approach using pumps in conjunction with packers to 
isolate the sampling zone in the borehole is suggested. 
Passive multi-layer sampling devices may also provide the 
most "representative" samples. It is imperative in these 
settings to identify flow paths or water-producing fractures 
prior to sampling using tools such as borehole flowmeters 
and/or other geophysical tools. 

After identification of water-bearing fractures, install 
packer(s) and pump assembly for sample collection using 
low-flow sampling in "dedicated mode" or use a passive 
sampling device which can isolate the identified water-bearing 
fractures. 

VI. Documentat ion 

The usual practices for documenting the sampling 
event should be used for low-flow purging and sampling 
techniques. This should include, at a minimum: information 
on the conduct of purging operations (flow-rate, drawdown, 
water-quality parameter values, volumes extra ?d and times 
for measurements), field instrument calibration data, water 
sampling forms and chain of custody forms. See Figures 2 
and 3 and "Ground Water Sampling Workshop - A Workshop 
Summary" (U. S. EPA, 1995) for example forms and other 
documentation suggestions and information. This information 
coupled with laboratory analytical data and validation data are 
needed to judge the "useability of the sampling data. 

VII. Notice 

The U.S. Environmental Protection Agency through its Office 
of Research and Development funded and managed the 
research described herein as part of its in-house research 
program and under Contract No. 68-C4-0031 to Dynamac 
Corporation. It has been subjected to the Agency's peer and 
administrative review and has been approved for publication 
as an EPA document. Mention of trade names or commercial 
products does not constitute endorsement or recommenda
tion for use. 
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Figure 2. Ground Water Sampling Log 

Project Site 

Well Depth 
Sampling Device. 

Measuring Point_ 

Weil No. Date 

. Screen Length. Well Diameter . Casing Type 

. Tubing type. Water Level 

Other Infor 

Sampling Personnel, 

Time pH Temp Cond. Dis.02 Turb. [ ]Conc Notes 

Type of Samples Collected 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vo l ^ • a?h, V o ^ = 4/3n r1 
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Figure 3. Ground Water Sampling Log (with automatic data logging for most water quality 
parameters) 

Project 

Well Depth 

Sampling Device. 

Measuring Point _ 

Site Well No. Date 

. Screen Length. Well Diameter . Casing Type 

.Tubing type. Water Level 
Other lirfor 

Sampling Personnel. 

Time Pump Rate Turbidity Alkalinity [ ] Cone Notes 

Type of Samples Collected 

Information: 2 in = 617 ml/ft, 4 in = 2470 ml/ft: Vo l^ = nr*h, Vo I j p l M , = 4/3n r> 
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Low-Flow Purging and Sampling of Groundwater 
Monitoring Wells 
Bulletin No. QAD023 October 15, 1997 
RECOMMENDED PROCEDURE FOR LOW-FLOW PURGING AND SAMPLING OF 
GROUNDWATER MONITORING WELLS 
1.0 OBJECTIVE AND APPLICATION 

This directive provides a procedure for collection of ground-water samples in small-diameter 
wells with short-screened intervals using low-flow purging and sampling. While these 
procedures pertain to the Superfund program in Region 3, they were based on 
recommendations presented in the EPA Ground Water Issue paper entitled "Low-Flow (Minimal 
Drawdown) Ground-Water Sampling Procedures". The low-flow purging and sampling method is 
not appropriate for use in all hydrogeologic regimes, and particular groundwater monitoring well 
designs may make the method unsuitable (e.g. open hole and long screen monitoring wells in 
bedrock and stratified sand and clay where the water bearing zones have not been 
characterized). Therefore, please confer with a Region 3 hydrogeologist or geologist before 
using these procedures at a site. 

2.0 BACKGROUND 

Past scientific research (Barcelona et al., 1983; Nielson and Yeates, 1985) and EPA guidance 
have discussed sampling devices in terms of their compatibility with contaminants being 
sampled, and well construction, depth, and diameter. Although some sampling devices have 
been used in order to provide more representative groundwater samples in certain situations, 
most of these incorporate high-volume withdrawal techniques (i.e., in excess of the "natural" 
recharge rate of groundwater flow through the well screen) for both purging and sampling. 

Research conducted by Puis et al. (1992), Puis and Powell (1992), and Powell and Puis (1993) 
has shown that high-volume purging and sampling cause significant turbidity and suspended 
particulate artifacts that can result in biased-high metals results. Additionally, purging can 
cause pressure changes and bailing can cause aeration that can strip VOCs from the sample 
(Pennino, 1988). The use of low-flow pumping devices (preferably dedicated) for purging and 
sampling minimizes both the disturbance of water in well casing and the potential for 
mobilization of colloidal material (Barcelona et al., 1994). Low-flow purging with maintenance of 
water level in the well and stabilization of indicator parameters (especially turbidity) allows 
collection of groundwater samples that are more representative of conditions without filtering 
(U.S. EPA, 1993; Backhus et al., 1993). In many cases, use of a low-flow pump to purge and 
sample monitoring weils decreases sampling time, reduces the need to handle large volumes of 
purge water and lowers the cost associated with its disposal, and allows collection of samples 
for inorganic analyses without filtering. This procedure is designed to be used in conjunction 
with groundwater sampling and analyses for the most common types of groundwater 
contaminants (volatile and semi-volatile organic compounds, pesticides, PCBs and inorganic 
compounds). 

3.0 EQUIPMENT 

Adjustable rate, positive displacement pumps (e.g. low flow-rate submersible centrifugal or 
bladder pumps constructed of stainless steel or Teflon). Low flow-rate electrical submersible 
pumps are recommended because (1) they are not subject to cyclical flow/arrest and 
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consequent potential for mobilizing fine-grained material, and (2) they may be less prone to 
operator error, thereby reducing potential error resulting from application by different 
personnel. The pump should be easily adjustable and capable of operating reliably at lower flow 
rates. Peristaltic pumps may be used only for inorganic sample collection. Bailers are 
inappropriate for use In this procedure. 

Tubing: Tubing used in purging and sampling each well must be dedicated to the 
individual well. Once properly located, moving the pump in the well should be avoided. 
Consequently, the same tubing should be used for purging and sampling. Teflon or 
Teflon-lined polyethylene tubing must be used to collect samples for organic analysis. 
For samples collected for inorganic analysis, Teflon or Teflon lined polyethylene, PVC, 
Tygon or polyethylene tubing may be used. The tubing wall thickness should be 
maximized (3/8 to Y* inch) and the tubing length should be minimized (i.e. do not have 
excess tubing outside of the well). 
Polyethylene sheeting and sampling gloves. 
Water level measuring device, 0.01 feet accuracy, (electronic preferred for tracking 
water level drawdown during all pumping operations). 
Flow measurement supplies (e.g. graduated cylinder and stop watch). 
Interface probe, if needed. 
Power source (e.g. generator, located downwind; nitrogen tank, etc). The generator 
should not be oversized for the pump. 
In-line flow-through cell containing purge criteria parameter monitoring instruments for 
pH, turbidity, specific conductance, temperature, Eh and dissolved oxygen (DO). The in
line device should be bypassed or disconnected during sample collection. 
Photoionization detector (PID), or equivalent. 
Nylon stay-ties. 
Decontamination supplies. 
Logbook(s). 
Sample Bottles. I t is recommended that preservatives are added to sample bottles prior 
to field activities to reduce potential error or introduction of contaminants. 
Sample preservation supplies (as required by the analytical method; see previous 
bullet). 
Sample tags or labels, chain of custody. 
Well construction data, location map, field data from last sampling event. 
Approved Field Sampling Plan/QA Project Plan. 

4.0 PRELIMINARY SITE ACTIVITIES 

1) Check the condition of the monitoring well for damage and evidence of tampering, and 
record pertinent observations. 

2) In order to maintain a clean work area, lay out a sheet of polyethylene to place sampling 
and monitoring equipment. 

3) Remove well cap and measure VOCs at the rim of the well with a PID or RD instrument and 
record the reading in the field logbook. 

4) If the well casing does not have a reference point (usually a V-cut or indelible mark in the 
well casing) make one. 

5) Measure and record the depth to water (to 0.01 feet) in all wells to be sampled before any 
purging begins. Care should be taken to minimize disturbance to the water column and to any 
particulate attached to the sides or at the bottom of the well. Consequently, in order to avoid 
disturbing any accumulated sediment and to prevent mixing of stagnant water with water in the 
screened interval, the total depth of a well should be measured well in advance (one to two 
weeks) of purging and sampling or after sampling is completed. Obtain depth to bottom of well 
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information from the well construction log and calculate standing water volume as: depth of 
water column times cross-sectional area of the well. 

6) For wells where an Light Non-aqueous Phase Liquid (LNAPL) has been detected, a stilling 
tube should be inserted into the well prior to purging. Refer to Section 7.2.4 of EPA (1992) for 
the procedure to fallow. If the wells are constructed so that DNAPLs could accumulate, their 
detection and /or sampling should occur, at a minimum, a week before groundwater purging 
and sampling. Measurement and sampling of potential DNAPL should be conducted as a 
separate event to minimize disturbance of any sediments which have accumulated in the 
bottom of the well. A double check valve, bottom loading bailer is recommended for sampling. 
Light non-aqueous phase liquid (LNAPL) measurement may be conducted (with an interface 
probe), with care to avoid disturbance of the water column within the well. 

5.0 PURGING AND SAMPLING PROCEDURES 

The following describes the procedure for the low-flow purging and sampling method. 
Equipment calibration, logbook documentation, sample bottle filling and preservation, and 
shipping will be conducted in accordance with the site-specific Quality Assurance Project Plan 
(QAPjP). Personal protective equipment will be donned in accordance with the requirements of 
the site-specific Health and Safety Plan. Wells should be sampled in the order of least 
contaminated to most contaminated. 

1) Attach and secure the polyethylene tubing to the low-flow pump. As the pump Is slowly 
lowered into the well, secure the safety drop cable, tubing, and electrical lines to each other 
using nylon stay-ties. 

2) Pump, safety cable, tubing and electrical lines should be lowered slowly into the well to a 
depth corresponding to the center of the saturated screen section of the well, or at a location 
determined to either be a preferential flow path or zone where contamination is present. The 
pump Intake should be kept above the bottom of the well to prevent mobilization of any 
sediment or DNAPL present in the bottom of the well. It is recommended that the pump be 
placed in the well 12 to (preferably) 48 hours prior to purging/sampling to minimize the effects 
of turbidity and mixing in the well from introducing the pump. 

3) Measure the water level again with the pump in the well before starting the pump. Start 
pumping water from the well at a rate of 100 to 400 milliliters per minute (mL/min). Avoid 
surging. Observe air bubbles displaced from discharge tube to assess progress of steady 
pumping until water arrives at the surface. The pumping rate should cause little or no water 
level drawdown in the well (less than 0.2 ft) and the water level should stabilize. Water level 
measurements should be made continuously. Precautions should be taken to avoid pump 
suction loss or air entrainment. Pumping rates should, if needed, be reduced to the minimum 
capabilities of the pump to avoid pumping the well dry and ensure stabilization of indicator 
parameters. If the recharge rate of the well is very low, purging should be interrupted so as not 
to cause the drawdown within the well to advance below the pump intake but the operator 
should attempt to maintain a steady flow rate with the pump to the extent practicable. In these 
low-yielding wells, where 100 mL/min exceeds the entrance rate of groundwater into the well, it 
is important to avoid dewatering the well screen Interval. In these cases, the pump should 
remain in place and the water level should be allowed to recover repeatedly until there is 
sufficient volume in the well to permit collection of samples. An alternative means of sample 
collection may be necessary under these conditions. 
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4) While purging the well, monitoring of in-line water quality indicator parameters should 
include turbidity, specific conductance, pH, dissolved oxygen (DO) and redox potential (Eh) 
which must be collected every three to five minutes until all of the parameters have stabilized. 
Stabilization is achieved when three successive readings are within +0.1 for pH, ± 3 % for 
conductivity, ±10mv for redox potential (Eh), and ±10% for turbidity and DO. A minimum 
subset of these parameters that can be used to determine stabilization during purging in this 
procedure are pH, specific conductivity and turbidity or DO. Turbidity and DO are typically the 
last parameters to stabilize. If the parameters have stabilized, but the turbidity is not in the 
range of 5-10 NTU, then follow step 6. 

5) Once stabilization has been documented, VOC and gas sensitive (e.g. Fe+Z, CH4, H2S/HS) 
parameter samples should be immediately collected first and directly into pre-preserved sample 
containers. All sample containers should be filled by allowing the pump discharge to flow gently 
down the inside of the container with minimal turbulence. 

Samples requiring pH adjustment should have their pH checked to assure that the proper pH 
has been obtained. For VOC samples, this will require that a test sample be collected to 
determine the amount of preservative required to be added to the sample containers prior to 
sampling. 

6) If the turbidity measurements do not approach the range of that of natural groundwater (10 
NTU), both filtered and unfiltered samples should be collected for metals analysis. Filtered metal 
samples are to be collected with an in-line filter. A high capacity, in-line 0.45 micron particulate 
filter must be pre-rinsed according to the manufacturer's recommendations, or with 
approximately 1 liter of groundwater following purging and prior to sampling. After the sample 
is filtered it must be preserved immediately. 

7) As each sample is collected, the sample should be labeled as defined in the QAPjP. All 
samples should be placed into a cooler with proper temperature control as outlined in the 
QAPjP. 

After collection of the samples, the tubing from the pump should be properly discarded or 
dedicated to the well for re-sampling (by hanging the tubing inside the well). 

8) Measure and record well total depth. 

9) Secure the well (close and lock it up). 
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EXAMPLE PURGE VOLUME CALCULATIONS 
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CALCULATIONS OF PURGE VOLUME 

Determine purge volume as follows: 

Water Level above sand pack: 

3 x [(mvhs - 7trc
2hs) x. 0.3 + (jnVhw)] 

Water Level below sand pack: 

3 x [(Jtrb
2hw - Ttrc

2hw) x 0.3 + (jrrc
2hw)] 

where: 

rb = radius of boring 
rc = radius of casing 
hs = height of sand 
hw = height of water 

This calculation must be based upon 30% filter pack, volume. Once the volume to be purged is 
known, purging can begin. The purge water will be collected, containerized and disposed of in 
accordance with local, state and federal regulations and laws. 
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DEPARTMENT POLICY ON INVESTIGATIVE DERIVED WASTE (IDW) 
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Department of Environmental Quality 
Waste Opsraticns 

Policy for tha Handling cf 
Investigation Derived Waste (IDW) 

The Department of Environmental Quality (DEQ), Waste Operations has received 
a request for guidance from the regulated community concerning the Commonwealth 
of Virginia's requirements regarding the management and disposal of investigation 
derived waste (IDW). Because Virginia administers an authorized state RCRA 
program, the Virginia Solid Waste Management Regulations (VSWMR)ahd the Virginia 
Hazardous Waste Management Regulations (VHWMR) will serve as the governing 
requirements in lieu of Federal RCRA regulations contained in the Code of Federal 
Regulations (40 CFR 260 - 270) except for the Land Disposal Restrictions of 40 CFR 
268. For reference, please see the Virginia Waste Management Act, Code of Virginia 
510.1-1400 et seq.; the Virginia Hazardous Waste Management Regulations 
(VHWMR) (VR 672-10-1); the Virginia Solid Waste Management Regulations 
(VSWMR) (VR 672-20-10); Federal: the Resource Conservation and Recovery Act 
(RCRA), 42 USC 6 9 0 1 : and the U. S. Department of Transportation Rules for the 
Transportation of Hazardous Materials, 49 CFR Part 107, 171.1 - 172.558. 

With regard to IDW, it is the site manager's responsibility to determine whether 
the wastes generated during an investigation meet the definition of a solid or 
hazardous waste. The site manager wiH be either the on-scene coordinator (i.e., either 
the federal official predesignated by the Environmental Protection Agency (EPA) or the 
U.S. Coast Guard to coordinate and direct federal responses under subpart D or the 
official designated by the lead agency to coordinate and direct removal actions under 
subpart E of the National Contingency Plan (NCP)), or the remedial project manager 
(i.e., the official designated by the lead agency to coordinate, monitor, or direct 
remedial or other response actions under subpart E of the NCP). 

If there is a possibility that either the ground water or the soil at the location 
where a monitoring well is installed is contaminated, the site manager must determine 
whether or not the well cuttings, purge water, and/or other IDW are contaminated 
(i.e., whether they are solid or hazardous wastes}. In these cases, the site manager 
may use knowledge of the contaminated media to declare that the IDW is solid or 
hazardous waste. If analysis shows that no contamination is present in the soil or the 
ground water at the location where the monitoring we!! is installed", "neither the well 
cuttings, nor the purge water would be regulated as a solid waste. An example of a 
situation where the site manager mightuse knowledge to determine proper disposition 
(i.e., testing would not be required) would involve materials generated at locations 
where wells are installed for the purpose of ascertaining naturally occurring levels of 
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inorganic constituents and there is no basis to expect contamination, i.e., there is no 
past history of hazardous waste management activities or releases in these areas. If 
this is the case, the soils, cuttings, purge water, etc. would not be regulated as solid 
wastes. Test results or knowledge of the waste should be used to screen the well 
cuttings, purge water and other IDW to demonstrate that concentrations, of 
contaminants are below or equal to background levels. 

• • * 

Purge water, well cuttings from monitoring wells, and other IDW, if tested, 
must be done so in accordance with EPA SW-846, Test Methods for Evaluating Solid 
Wastes, Physical/Chemical Methods, 3rd edition, 1986, as updated. If contaminant 
levels are found to be above background levels, the IDW would be considered a solid 
waste. Should test results further indicate that the IDW contains a listed hazardous 
waste, or if the IDW exhibits a characteristic of hazardous waste, the IDW is a 
hazardous waste and must be managed and disposed in accordance with the 
VHWMR. Alternatively, contaminated IDW that contains a listed hazardous waste 
must be managed as a hazardous waste until it no longer "contains" the hazardous 
waste, i.e., until the constituent levels are below site specific risk based levels. This 
is consistent with EPA's Contained In Policy. The DEQ should be contacted directly 
to determine the site specific risk based levels that would apply to IDW that contains 
listed hazardous waste. 

If the IDW is not a hazardous waste, but contains levels of contaminants above 
background levels, the IDW must be managed in accordance with the VSWMR.. Solid 
waste generated from cleanup or investigation activities is considered a special waste 
under Part VIII of the VSWMR. Prior to acceptance of a special waste for disposal at 
a solid waste management facility, the operator must obtain prior authorization from 
the Department. Purge water, on the other hand, must be disposed at a publicly 
owned treatment works (POTW) or other wastewater treatment system operating in 
accordance with its Virginia Pollutant Discharge Elimination System (VPDES) permit, 
provided that all other pertinent criteria are satisfied. 

The on-site treatment, storage, or disposal of IDW must be authorized by a 
permit from the DEQ. A generator of hazardous IDW may accumulate such wastes 
in tanks or containers in accordance with VHWMR S6.4.E. Treatment of hazardous 
waste in tanks or containers within the 90 day accumulation period may only occur 
upon prior written approval from the appropriate DEQ Regional Office. 
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Copartaant of JtaviroriBental Quality 
Waste Operation* 

Policy Cor the Handling of 
Investigation Darivad Waste (ZDW) 

This Addendum is being providad to clarify the distinction 
bat-ween the disposal requirement* for Investigation Derived Waata 
(IDS) that is generated froa mn .undefined u u , and the 
retirements for toil and eadinant IDW vhan soil and eediment is 
generated froa an area of known contamination subject to further 
response measures vith oversight froa DEQ and/or SPA. 

"DEQ Policy for tha Handling of Investigation Darivsd Vasts* 
dated July 5,- 1995, specifies that IDW contaminated above 
background level* is considered a solid vaata and must be managed 
in accordance vith'tha Virginia Solid Waata Xanagamant Regulation*. 
If tha IDW contain* a listad hasardou* vaate or exhibit* a 
charactariatio of hazardous vast*, it suet b* managed as haaardoua 
vaata in accordance vith tha Virginia Hasardoua.Waata xanagamant 
Regulations. Onder this policy, returning contaainatad IDW to tha 
location froa vhich it is generated is prohibited. 

Hovavax, this policy va* not intended to address tha 
requirements associated vith soil and sediment U M generated froa 
an area of known contamination whan this area is subject to future 
response aotivitiaa vith oversight froa DEQ or SPA. In such a 
case, ' tha manageaant and disposal of tha IDW should be in 
accordance vith tha partiaant EWi guidanca governing tha 
applicability of S O U land disposal restriction*. ("Xanagamant of 
IDW During 8I'»", XFA/540/G-n/009). 

. tjndar tha EPA guidanca, "replacement of (oil and sadiaant IDW 
into the area of contamination froa vhich it is generated is 
permissible provided that the vaste is not treated prior to 
plaeaanant. Therefore, the above-referenced DEQ IDW policy nov 
recognizes that if soil and sediment IDW is generated from an area 
or kaevn . ccntnainatioa, and this area is subject to further 
response aaasuras vith oversight from DSQ and/or ZPA, tha IDW may 
be placod bade into the area froa vhich it is taken provided there 
is no treatment of this vaste prior to placement. 

Signed. /fa..4QAl<i \ A J ^ i ' t*t*->/zy//& 
Hassan VaXili, Director 
Division of Waste Operations 


